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HERE’S  A  PROVED  RELIABLE  WAY 


TO  REGULATE  GROUND  RESISTANCE 


EFFICIENTLY  AND  AT  LOW  COST 


SUB-SURFA(>E  treatment  .  .  . 
that’s  the  proved  reliable  way  to 
reduce  ground  resistance. 

Tests  show  that  Murray  Copper 
Tube  Ground  Electrodes  give  more 
lasting  protection  at  lower  costs  .  .  . 
actually  reducing  resistances  to  25% 
of  their  original  values  .  .  .  and  keep¬ 
ing  resistances  at  these  low  levels  de¬ 
spite  drought  or  variable  precipita¬ 
tion. 


The  Murray  Ground  Electrode  is 
hollow  .  .  .  with  holes  at  intervals 
through  which  copper  sulphate  or 
other  treating  solution  is  injected  into 
the  surrounding  soil  at  the  permanent 
moisture  level  . . .  thus  making  it  pos¬ 
sible  to  regulate  resistance  according 
to  operating  conditions. 

Our  engineers  welcome  inquiries  and 
consultation.  Write  for  8-page  book 
of  facts  with  charts  and  treating  data. 


I'ests  under  widely  varied  conditions  have  proved  the 
wisdom  of  treating";  at  the  permanent  moisture  level. 
Precipitation  and  seasonal  soil  moisture  variation  only 
slifihtly  affect  resistance  thus  regulated. 


METROPOLITAN  DEVICE  CORl 
BROOKLYN,  N.  V. 


Please  send  Ground  Electrode  booklet,  charts 
and  price  sheets. 
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Much  of  that  deferred  distribution 
work  becomes  possible  NOW  by  using 

OKOSHEATH 

(A  Non-Metallic  Sheathed  Cable) 

We  sussest  your  getting  out  the  old  estimates  on  those  postponed, 
revamping  jobs.  The  costs  can  be  greatly  reduced  by  using 
OKOSHEATH  cable.  Why?  Because  this  unique  cable  cuts 
every  detail  of  expense.  It  gives  you  a  new  way  of  getting  things 
done  at  the  lowest  over-all  cost. 

OKOSHEATH  is  a  non-metallic  sheathed  cable  of  simplified 
make-up.  It  ingeniously  combines  sheath  and  insulation  in  one 
material  and  has  no  complicated  construction.  It*s  different! 

OKOSHEATH  is  the  easiest  and  cheapest  cable  to  handle,  Install, 
splice,  and  to  rack  up  in  manholes.  Expert  splicers  are  not  needed 
for  the  joints  and  connections.  A  lineman  can  do  the  work. 

OKOSHEATH  opens  the  way  for  preparing  the  plant  for  new  de¬ 
mands.  Besides  lower  first  cost,  it  saves  in  maintenance.  The 
benefits  are  both  ways. 

Samples,  prices  and  full  details  will  gladly  be  furnished. 


THE  OKONITE  COMPANY 


FOUNDED  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC 
Factories:  Passaic,  N.  J.  Paterson,  N.  J. 


SALES  OFFICES: 

NEW  YORK  CHICAGO  DETROIT  PHILADELPHIA  PITTSBURGH 

SAN  FRANCISCO  LOS  ANGELES  SEATTLE 


BOSTON  ST.  LOUIS  ATLANTA 

DALLAS 


Novelty  Electric  Co.,  Philadelphia,  Pa. 

The  F  D.  Lawrence  Electric  Co.,  Cincinnati,  O. 


Cuban  Representatives 
Victor  G.  Mendoza  Co.,  Havana 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 


4  (430) 


ELECTRICAL  ^  ORLD  ♦  MARCH  2,  1933 


V 


Trends 

As  Gleaned  From  This  Issue  of  ‘‘Electrical  World” 


►►Regulation  in  the  Capital 

At  the  nation’s  capital  there  has 
been  a  sustained  experiment  in 
regulation  of  electric  rates  extend¬ 
ing  over  a  period  of  ten  years.  The 
scheme  is  distinctive  and  its  re¬ 
sults  good.  So  much  so  that  sena¬ 
torial  and  bureaucratic  fingers 
have  been  pointing  to  it  as  a 
model  with  yardstick  virtues. 
More  recently  the  Consolidated 
Gas  companies  have  proposed  the 
same  sort  of  plan  to  the  New  York 
city  and  state  authorities.  One 
article  in  this  number  tells  why 
the  plan  has  worked  in  Washing¬ 
ton.  Any  other  community  can  see 
from  it  whether  local  circum¬ 
stances  justify  consideration  of  it 
as  a  way  out  of  perennial  rate  dis¬ 
putes. 

►►Holding  ('ompany 
Function 

Squeezed  on  one  side  by  the  de¬ 
pression  and  on  the  other  by  the 
Administration,  the  holding  com¬ 
panies  are  bowing  to  the  exigen¬ 
cies  of  the  times  and  changing 
their  habits  and  habiliments. 
Those  few  which  went  into  bank¬ 
ruptcy  changed  a  bit  more  dras¬ 
tically,  of  course,  but  their  new 
scheme  of  operations  under  court 
guidance  must  be  somewhat  of  an 
index  of  which  way  all  will  move 
— more  or  less.  The  Middle  West 
story  is  given  here  for  that  reason. 

►►Electric  Heat  Applications 
Not  a  Fad 

Wherever  heat  is  required  in  in¬ 
dustrial  or  commercial  processes 
experience  has  shown  that  it  pays 
to  examine  the  benefits  of  electric 
heat.  Increasing  applications 
thereof  for  melting,  superheating, 
duplexing,  annealing,  carburizing, 
malleableizing,  enameling,  bak¬ 
ing,  etc.,  are  demonstrating  this 
fact.  While  comparative  costs  of 
heat  alone  may  not  justify  the 
change,  adaptability  of  electric 
heat  to  any  location,  accurate  con¬ 
trol  of  product  giving  uniformity 
and  reducing  rejects,  avoidance 
of  oxidizing  action  and  other  ben¬ 
efits  contribute  to  profits.  In  this 
issue  are  presented  the  consid¬ 
erations  which  induced  the  In¬ 
gram  -  Richardson  Manufacturing 
Company  to  substitute  electric 


enameling  for  fuel-fired  furnaces 
and  add  other  electric  furnaces 
in  1934. 

►►All  Eyes  on  Rates 

What  is  the  most  important  ele¬ 
ment  in  utility  management? 
Closely  tied  with  the  answer  given 
by  A.  Emory  Wishon,  president  of 
the  San  Joaquin  Power  Corpora¬ 
tion,  in  the  interview  in  the  cur¬ 
rent  issue,  is  the  rate  problem,  the 
essential  features  of  which  are 
discussed  by  him.  How  much 
would  the  agitated  rate  reductions 
mean  to  a  customer  per  day? 
What  has  made  public  attention 
concentrate  on  rates?  What  is  the 
remedy?  These  and  other  ques¬ 
tions  are  answered  in  the  inter¬ 
view.  Some  intimate  details  of  this 
company’s  original  “free  elec¬ 
tricity”  plan  and  the  subsequent 
“inducement  offer”  and  “half-off” 
program  are  included. 

►►Gagin High  Vollage 

For  some  time  the  industry  has 
been  doing  its  high-voltage  meas¬ 
uring  by  extrapolation  of  stand¬ 
ards  accepted  for  lower  voltages. 
Power  is  propagated  at  moderate 
frequencies,  but  lightning  propa¬ 
gates  itself  at  very  high  ones.  The 
new  technique  of  sphere  gap 
measurement  of  the  high  voltages 
takes  account  of  those  differences 
so  that  line  insulation,  bushings 
and  transformer  windings  can  be 
designed  to  perform  best  under 
both  exposures  to  high  voltage.  A 
Westinghouse  engineer  paves  the 
way  for  extending  the  measuring 
stick  a  bit  higher  toward  the 
clouds. 

►►Burning  Networks  Clear 

In  almost  every  other  part  of  the 
system  the  aim  is  usually  to  keep 
short  circuit  currents  from  getting 
too  large  or  lasting  too  long.  But 
where  underground  networks  are 
employed  the  reverse  is  true.  Fault 
currents  must  be  allowed  to  rise 
and  last  to  the  point  where  they 
will  burn  themselves  clear  and  do 
it  quickly.  L.  J.  Weed  in  this  issue 
gives  pointers  in  design  so  that 
this  condition  may  be  insured  by 
the  conductors  used  and  the  way 
they  are  installed. 


►►Energy  Sales 

Year-end  returns  from  electric 
light  and  power  companies  make  a 
favorable  showing  as  to  energy 
sales  and  revenue.  The  trend  con¬ 
tinues  upward  and  the  margin  of 
gain  is  gradually  widening.  Actual 
totals  for  1934  surpassed  the  esti¬ 
mates.  The  new  figures  show  the 
revised  breakdown  among  the  sev¬ 
eral  classes  of  consumers,  and 
they  afford  a  measure  of  what  is 
going  on  in  different  parts  of  the 
country.  Meanwhile,  the  weekly 
output,  recorded  to  the  third  week 
in  February,  is  virtually  up  to  pre- 
depression  levels.  This  curve  will 
deserve  watching 


►►How  Long  a  Counterpoise? 

To  conquer  the  obstinate  tendency 
of  the  ground  to  show  high  resist¬ 
ance,  the  counterpoise  is  gaining 
in  favor.  Much  of  the  practice  so 
far  has  been  empirical,  but  ex¬ 
perience  and  theory  are  establish¬ 
ing  a  basis  for  predeterming  how 
long  these  shallow,  buried  ground 
wires  should  be.  A  General  Elec¬ 
tric  engineer-mathematician  con¬ 
geals  these  gains  into  a  formula 
that  should  make  for  better  re¬ 
sults,  in  dollars  and  performance. 

►►Minimizing  Interference 
From  Power  Lines 

When  power  lines  were  first  ac¬ 
cused  of  interfering  with  radio 
reception  there  was  great  con¬ 
sternation  because  investigations 
usually  revealed  the  fact  that  the 
majority  of  disturbances  were  due 
to  other  causes.  After  criticism 
became  more  closely  confined  to 
utility  responsibility,  it  was  often 
found  that  removal  of  power-line 
interference  eliminated  incipient 
power-service  troubles.  What  was 
once  considered  a  nuisance  be¬ 
came  an  aid  to  service  mainte¬ 
nance.  Now  commercial  radio 
broadcasting  and  receiving  equip¬ 
ment  constitutes  valuable  load, 
collectively,  so  there  is  another  in¬ 
centive  to  avoid  interference.  In 
this  issue  H.  N.  Kalb,  Pacific  Gas 
&  Electric  Company,  relates  how 
his  company  is  isolating  radio  in¬ 
terference  produced  or  picked  up 
hy  the  power  circuits. 
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BUILD  REVENUE  AND  GOOD  WILL 


You  have  every  reason  to  expect 
a  continued  increase  in  your 
domestic  loads. 

Already  the  effects  of  the  “Better 
Light — Better  Sight”  campaign  are 
being  felt.  Refrigerator,  range,  and 
other  load-building  campaigns  will 
boost  the  load  some  more. 

Your  meters  must  be  right — they 
must  be  accurate — if  you  are  to  ob¬ 
tain  all  the  benefits  of  this  constantly 
increasing  load. 

4'reatln|$  taood  Will 

There  is  another  sound  reason  for 
making  certain  that  your  watthour 
meters  are  accurate.  If  vou  can  assure 


your  customers  that  bills  for  power 
are  correct — neither  too  high  nor 
too  low — you  are  creating  good  will. 

Look  to  Your  Motors 

For  nearly  half  a  century.  General 
Electric  has  made  good  watthour 
meters.  Millions  are  still  in  service. 

But  meters  produced  years  ago  do 
not  have  the  long-range  accuracy 
necessary  to  register  modern  loads 
properly.  Nor  are  they  immune 
from  the  effects  of  changes  in  oper¬ 
ating  conditions.  Only  modern  meters 
can  yield  the  proper  returns  from 
most  off^your  residential  customers 
during  the  coming  decade.  Today, 


General  Electric  produces  such 
meters,  and  their  salient  features  are 
given  below. 

A  Sound  Investment 

Many  service  companies  have 
proved  to  their  satisfaction  that  when 
all  factors  are  considered,  the  sys¬ 
tematic  retirement  of  old  watthour 
meters  is  a  sound  investment. 

You  may  want  to  continue  your 
investigations  to  determine  just  what 
retirement  will  mean  to  your  system. 
In  this  work  our  meter  specialists 
will  be  able  materially  to  assist  you. 
To  obtain  their  services,  simply 
address  the  nearest  G-E  sales  office. 


THE  MODERN  G-E  WATTHOUR 
METERS  are  known  as  Types  I-20A, 
I-20B,  I-20C.  and  I-20S.  They  are  all 
fundamentally  the  same,  differing  only 
in  the  method  of  mounting. 

In  their  design,  stress  was  laid  on 
obtaining  a  high  degree  of  accuracy 
under  all  conditions  of  service.  They 
have  practically  straight-line  accuracy 
up  to  300-per-cent  load — a  feature 
which  insures  correct  registration 
from  light  loads  to  the  heavy  loads 


taken  by  present-day  residential  con¬ 
sumers. 

They  have  high  torque,  which  gives 
sustained  accuracy  for  long  periods  of 
time.  Their  performance  is  hut  little 
affected  by  variations  in  voltage,  fre¬ 
quency,  wave  form,  or  temperature.  In 
every  respect,  they  are  modern  meters. 

For  complete  information  about  G-E 
watthour  meters,  address  the  nearest 
G-E  sales  office,  or  General'Electric, 
Schenectady,  N.  Y. 

400-10 
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The  Abolition  of  Holding  Companies 

Biggest  gun  in  the  barrage  of  reform  to  large,  well-organized  business  things  is  repre 
that  drum-fires  its  preparation  for  recov-  sented  by  these  bills.  They  have  a  backgroun( 

ery  are  the  Rayburn-Wheeler  bills  to  in  the  256  press  releases  of  the  Federal  Trad 


Biggest  gun  in  the  barrage  of  reform 
that  drum-fires  its  preparation  for  recov¬ 
ery  are  the  Rayburn-Wheeler  bills  to 
dissolve  all  holding  companies.  There  is  an 
element  in  Congress  that  would  disintegrate  all 
large  business  enterprises.  The  centering  of  the 
artillery  preparation  on  utilities  is  thought  by 
the  authors  and  cohorts  to  be  good  strategy.  It 
may  be  so.  There  are  four  hundred-odd  holding 
companies  listed  on  the  New  York  Stock  Ex¬ 
change  and  only  forty  of  them  are  utilities. 
Voters  are  more  conscious  of  their  names  than 
of  the  names  of  the  others.  The  citizenry  lives 
on  more  intimate  terms  with  utilities  than  with 
other  great  companies. 

Holding  company  uses,  not  abuses,  are  effi¬ 
ciencies — efficiencies  that  result  from  the  binding 
together  of  separate  forces  of  policy,  finance  and 
service.  These  holding  companies  are  agencies 
in  these  efficiencies.  It  is  proposed  to  regulate 
their  faults  of  morals  and  manners  by  abolishing 
them.  It  is  not  wished  to  be  helpful  by  regula¬ 
tion  that  would  prevent  abuses.  This  would  be 
welcomed.  It  is  desired  to  be  destructive  by 
abolition. 

The  bills  add  nothing  to  regulatory  powers 
looking  to  fair  rates.  Why?  Because  this  is 
already  attended  to  by  the  several  regulatory 
commissions,  which  work  clearly  and  fairly  on 
bases  of  costs  and  values.  The  bills  add  nothing 
to  a  protective  system  against  speculative  abuses 
in  holding  company  securities.  Why?  Because 
this  security  field  is  adequately  protected  else¬ 
where,  in  other  measures. 

What  the  bills  do  is  to  abolish 
— that  is,  to  confiscate — bond 
and  stock  values  belonging  to 
hundreds  of  thousands  of  in¬ 
vestors.  The  bills  would  drive 
an  unnatural  wedge  between 
holding  and  operating  com¬ 
panies,  an  action  by  edict,  in 
contempt  of  the  unity  of  the 
industry.  They  ignore  that 
achieved  unity;  they  abolish  it. 

A  fairly  common  antipathy 


to  large,  well-organized  business  things  is  repre¬ 
sented  by  these  bills.  They  have  a  background 
in  the  256  press  releases  of  the  Federal  Trade 
Commission.  The  majority  of  these  are  scath¬ 
ing,  prejudiced,  exaggerated  and  distorted  ex¬ 
pressions  of  this  general  naive  instinct.  So  these 
bills.  Conception  in  ignorance,  birth  in  emotion. 

The  holding  company  in  utilities  has  two 
clearly  defined  jobs — to  manage,  in  return  for  a 
fair  fee;  to  provide  sound  investments  for  public 
savings.  It  is  an  expert  manager,  adviser,  effi¬ 
ciency  doctor;  it  is  an  investment  trust.  It  under¬ 
stands  policy  and  it  understands  diversification. 
S.E.C.,  plus  the  state  commissions,  can  regulate 
these  two  jobs  fully,  effectively  and  fairly. 

A  third  function  of  the  utility  holding  com¬ 
pany  is  scarcely  a  job,  because  it  is  more  than  a 
job;  it  is  an  imponderable  job.  It  is  the  exercise 
of  judgment  about  operating  company  policy 
through  its  voting  control.  This  is  an  art;  there 
must  be  justice  in  this.  Going  too  far  is  as  bad 
as  not  going  at  all.  There  must  be  a  balance 
between  freedom  and  restraining  discipline.  Au¬ 
tonomy  for  operators  and  executive  decentraliza¬ 
tion  is  the  regime  in  use  at  this  moment.  But 
individual  cases  demand  individual  treatment. 
Decisions  on  utility  matters  that  require  experi¬ 
ence  and  judgment  go  where  these  unweighable 
values  are — in  the  heads  of  executives,  many  of 
whom  are  in  the  holding  companies.  Executive 
thought  will  fit  ill  in  straitjackets,  for  it  is  of  the 
essence  of  thought  that  it  should  have  discretion. 
These  bills  are  straitjackets.  There  will  be  left  no 
discretion.  Needed  judgment 
and  experience  will  be  lost. 

If  Congress  weighs  facts  and 
policies,  if  it  acts  carefully 
and  constructively,  if  it  listens 
to  business  men  and  investors 
who  can  and  should  speak,  it 
will  find  this  legislation  de¬ 
structive,  unnecessary  and  un¬ 
wise.  It  will  see  that  the 
Rayburn-Wheeler  bills  strike 
at  the  foundation  of  an  indus¬ 
try  that  is  vital  to  recovery. 
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BREWERIES  ADD  NEW  LOAD 

One  of  the  most  active  markets  for  new  elec¬ 
tric  load  is  the  brewery.  A  modern  250,000- 
harrel-a-year  brewery  uses  about  1,400,000 
kw.-br.  a  year.  About  60  per  cent  of  the  load 
is  for  refrigeration  and  40  per  cent  for  auxil¬ 
iary  motor  operation.  The  combination  of 
electric  power  and  process  steam  offers  oppor¬ 
tunity  for  an  interesting  economic  and  engi¬ 
neering  analysis  to  get  the  most  efficient 
operation.  Brewery  applications  are  typical 
examples  of  industrial  modernization  through 
electrification. 


The  Washington  Plan  Works 
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Good  Results  Obtained  With  Rates  Automatically  Adjusted 
to  Earnings  Based  on  a  Progressively  Corrected  Rate  Base 


The  Washington  Plan  is  a  plan 
for  periodic  rate  adjustment  in 
the  light  of  each  year’s  earnings. 
It  does  not  confirm  any  particular 
form  of  rate  schedule  except  that  some 
forms  of  rate  schedules  may  lend 
themselves  more  readily  to  the  annual 
adjustment  which  the  earnings  dictate 
according  to  the  plan.  Rates  are  being 
fixed  practically  automatically  to  di¬ 
vide  the  profit  with  the  consuming 
public  (via  rate  reductions)  whenever 
the  margin  of  earnings  exceeds  a 
stated  percentage.  It  is  thus  more  a 
case  of  profit  regulation  than  of  or¬ 
thodox  rate  regulation. 

Wrangling  had  bedeviled  the  elec¬ 
tric  rate  situation  in  Washington  for 
years.  Directly  under  the  eye  and  in¬ 
fluence  of  the  reformers  who  swarm 
about  the  capital,  the  District  of 
Columbia  Public  Utilities  Commission 
could  hardly  be  inert  or  inept.  It 
fixed  “fair”  values,  which  the  com¬ 
pany,  however,  considered  unfair. 
Litigation  got  intricate,  while  an  im¬ 
pounded  $6,401,576,  or  marginal  earn¬ 
ing,  lay  idle  awaiting  court  decree  as 
to  its  disposition.  This  characterizes 
the  history  well  enough  up  to  Decem¬ 
ber  31,  1924.  The  District  of  Colum¬ 
bia  Supreme  Court  on  that  date  con¬ 
firmed  the  agreement  that  had  been 
reached  to  short  circuit  all  the  litiga¬ 
tion  by  applying  the  “sliding  scale” 
rate  powers  in  paragraph  18  of  the 
enabling  act  of  the  district  commis¬ 
sion. 

Briefly,  the  plan  initially  was  as 
follows: 

If  the  return  on  $32,500,000  should  prove 
to  be  more  than  7i  per  cent,  then  half  the 
excess  would  be  applied  to  rate  reduction 
for  the  ensuing  year.  If  it  fell  below 
per  cent  for  five  consecutive  years,  below 
7  per  cent  for  three  years  or  below  6J  per 
cent  for  twelve  consecutive  months  the 
commission  would  have  to  restore  the  7J  per 
cent  return  by  raising  rates.  The  impounded 
fund  was  to  be  shared  equally  with  the 
customers. 

The  company  at  once  promulgated 
a  7^-cent  top  rate;  it  had  formerly 
been  10  cents.  Output  for  the  follow¬ 
ing  year  increased  18  per  cent  and  the 
net  return  exceeded  9  per  cent.  A 
7-cent  rate  was  fixed  for  1926.  By 
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this  process  the  rate  got  down  to  4.2 
cents  top  for  1931  and  the  earnings 
still  kept  above  the  datum  level;  in 
fact,  they  averaged  above  10  per  cent 
over  the  seven-year  period  in  spite  of 
the  reduction  each  year  that  virtually 
donated  half  the  3  per  cent  excess  to 
the  customers  in  rate  reductions.  The 
commission  next  promulgated  an  order 
modifying  the  decree  so  as  to  reduce 
the  rate  of  return  to  7  per  cent  and 
also  reduce  the  company’s  share  of  the 
excess — it  became  a  “second  order” 
sliding  scale.  The  ultimate  result  after 
another  court  action  (February  8, 
1933)  now  stands  this  way: 

If  the  amount  earned  in  any  one  year  is 
more  than  7  per  cent  and  not  more  than 
81  per  cent  of  the  rate  base  the  rates  for 
the  following  twelve  months,  based  on  the 
business  done  during  the  twelve  months  in 
which  such  excess  occurred,  shall  be  so  ad¬ 
justed  that  the  gross  receipts  of  the  com¬ 
pany  shall  be  reduced  by  50  per  cent  of  such 
excess.  If  the  amount  of  return  is  in  excess 
of  81  per  cent  and  not  more  than  9  per 
cent,  an  additional  amount  of  60  per  cent 
of  that  excess  over  8i  per  cent  shall  be 
applied  to  rate  reduction.  If  the  amount 
earned  is  in  excess  of  9  per  cent,  further 
additional  amount  of  75  per  cent  of  the  ex¬ 
cess  over  9  per  cent  shall  be  devoted  to  rate 
reduction. 

Conversely,  if  the  rate  of  return  for  any 
two  consecutive  years  falls  below  61  per 
cent  of  the  rate  base  for  each  of  those  years, 
or  if  the  rate  of  return  for  any  consecutive 
twelve-month  period  falls  below  6i  per  cent 
of  the  rate  base  for  that  period,  the  com¬ 
mission  shall  promptly  decree  an  increase 
sufficient  to  yield  a  7  per  cent  return. 

In  shortest  possible  language,  the 
features  are  thus  as  follows: 


1.  There  is  an  annual  adjustment 
of  rates,  either  up  or  down,  according 
to  earnings. 

2.  There  is  an  incentive  to  the  com¬ 
pany  to  labor  for  an  increased  return 
above  the  basic  figure. 

3.  The  plan  tends  to  stabilize  the 
earnings  on  a  rate  base  which  is  con¬ 
tinually  adjusted  in  practical  accord 
with  the  prudent  investment  concept. 

4.  Depreciation  reserves  set  up  by 
the  company  are  also  adjusted  an¬ 
nually. 

5.  It  tends  to  persuade  the  com¬ 
munity  that  it  is  getting  its  service  on 
a  predetermined  cost  basis. 

Plan  aids  rate  evolution 

Now  for  the  results.  From  a  public 
relations  standpoint  there  is  no  ques¬ 
tion  that  the  results  have  been  good. 
Whether  the  decreases  in  rates  and  in¬ 
creases  in  consumption  that  have  par¬ 
alleled  its  functioning  are  the  results 
of  the  plan,  or  the  results  of  progres¬ 
sive  changes  in  rate  technique,  or  the 
result  of  local  factors  that  differen¬ 
tiate  Washington  somewhat  from  other 
places  is,  however,  an  open  question. 
It  should  be  recognized  that  the  post¬ 
war,  pre-decree  era  saw  a  great  in¬ 
crease  (115  per  cent  from  1919  to 
1924)  in  the  number  of  homes  and 
retail  commercial  establishments  in 
the  city.  Average  use  per  customer 
and  rates  hardly  changed,  however, 
during  this  period.  From  the  diagram 
it  may  be  seen  how  the  rates  and  con¬ 
sumption  have  changed  during  the 
period  while  the  original  decree  and 
its  subsequent  modifications  have  been 
operating.  The  present  domestic  rate 
is  3.9  cents  for  the 


first  50  kw.-hr.,  3.3 
cents  for  the  next 
50,  2  cents  for  the 
next  100  and  1.5 
cents  for  the  excess. 
(For  1935  a  reduc¬ 
tion  of  approxi- 


lisage  more  than 
doubles  while  rate 
is  halved. 


ELECTRICAL  WORLD  ^  MARCH  2.  1935 


(473)  27 


Table  I — Nearly  500  Kw.-Hr.  More  per  Year  for  Only 
$1.72  Additional 


Average  annual  kw.-hr.  per  cuatomer. 

Average  annual  bill  per  cuatomer . 

Average  charge  per  kw.-hr.  (cente) . . . 


. - Reeidential - . 

1926  1934 

456  941 

$30.68  $32.40 

6.73  3.44 


^Retail  Commercials 
1926  1934 

4494  7874 

$231.82  $225.54 

5.16  2.86 


mately  $147,000  is  indicated  and  the 
new  rate  is  reported  to  be  3.9  cents 
for  the  first  50  kw.-hr.,  3.1  for  the  next 
50,  1.9  for  the  next  100  and  1.5  for 
the  excess.) 

It  is  evident  that  development  of 
both  the  domestic  and  retail  commer¬ 
cial  business  during  the  last  ten  years 
has  verged  on  the  dramatic.  Average 
annual  residential  usage  has  grown 
106  per  cent  and  the  average  annual 
bill  has  been  increased  less  than  6  per 
cent.  Commercial  retail  users  are  tak¬ 
ing  75  per  cent  more  and  actually 
paying  3  per  cent  less  annually.  Ex¬ 
pressed  in  other  terms,  the  average 
residential  rate  in  1934  was  49  per 
cent  less  than  in  1926  and  the  com¬ 
mercial  45  per  cent  less.  In  1926 
the  residential  consumption  was  7  per 
cent  above  the  national  average,  and 
now  it  is  49.5  per  cent  above  that 
figure.  The  average  residential  bill  in 
Washington  for  1934  was  $32.40,  and 
this  is  $0.80  less  than  the  correspond¬ 
ing  national  average.  Expressed  dif¬ 
ferently,  Washington  residents  con¬ 
sume  49.5  per  cent  more  and  pay  for 
each  unit  35  per  cent  less  than  the 
average  American.  Similar  results 
could  be  cited  from  the  experience 
with  the  retail  commercial  users.  All 
this  is  the  direct  outcome  of  an  evolu¬ 
tion  of  rates  that  capitalize  the  tran¬ 
quillity  which  the  plan  fostered. 

Some  of  the  credit  for  the  outstand¬ 
ing  series  of  rate  reduction,  increased 
usage  and  increased  earnings  is  cer¬ 
tainly  to  be  attributed  to  the  fact  that 
the  city  has  had  relatively  little  de¬ 
pression  locally.  It  is  the  place  where 
people  congregate  to  rescue  the  rest 
of  the  country  from  the  depths  of 


despond  and  they  are  paid  a  bit  above 
the  trend  elsewhere  for  their  kind 
ministrations.  In  short,  earning  ca¬ 
pacity  has  been  reasonably  well  main¬ 
tained,  the  population  and  number  of 
customers  has  increased  and  with  them 
the  electric  refrigerator  and  small  ap¬ 
pliances  have  become  increasingly 
popular,  although  no  definite  figures 
of  saturation  are  available. 

The  population  could  afford  to  buy 
the  devices  and  the  rates  were  progres¬ 
sively  conducive  to  their  use.  The 
plan  made  the  reductions  both  pos¬ 
sible  and  necessary.  Helped  also  by 
the.  atmosphere  which  surrounds  the 
functioning  of  the  plan,  the  rates  have 
therefore  established  independently  an 
accomplishment  that  lends  added  lus¬ 
ter  to  the  efficacy  of  the  plan.  Ranges 
are  really  just  coming  into  use,  but 
there  is  still  no  appreciable  number 
of  electric  water  heaters  in  service. 
There  is  a  domestic  power  rate  for  cur¬ 
rent  for  these  major  appliances  on  a 
separate  meter,  but  the  number  of  cus¬ 
tomers  availing  themselves  is  not  large 
enough  to  disturb  the  inferences 
drawn  from  the  basic  residential  rate. 


Table  II  —  Customers  Shift  to 
Higher  Consumption  Brackets 


Consumption 

Percentage  of  Cuatomers 

Block  (Kw.-Hr.) 

Oct.,  1931 

Oct.,  1934 

0to20 . 

17.2 

9.5 

21  to  40 . 

30.1 

21.0 

41  to  50 . 

11.2 

9.2 

51  to  60 . 

8.2 

8.0 

61  to  70 . 

6.2 

7.7 

71  to  100 . 

12.4 

19.3 

101  to  200 . 

11.9 

20.9 

20 1  and  over . 

2.8 

4.4 

100.0 

100.0 

Table  III — Allocation  of  Wasliin^on  Output  and  Revenue 


Renidential . 

Commercial  retail . 

Commercial  wholeeale . . 
Other . 

Total . 


Average 

- - Reve 

No.  of 

Customers 

$ 

137.504 

$4,455,280 

19,151 

4,319,334 

141 

1,658,156 

40 

1,631,772 

156,836 

$12,064,542 

36 

93 

129,353,400 

35 

80 

150,794,600 

13 

74 

134,396,700 

13 

53 

133,583,500 

100 

00 

548,128,200 

Average  Price 
Cents  per 
Kw.-Hr. 

3.44 
2.86 
1.23 
1.22 

100.00  2.20 


-Amount- 


Kw.-Hr. 


Per  Cent 
of  Total 
23.60 

27.51 

24.52 
24.37 


The  company  has  maintained  an  effec¬ 
tive  sales  department  which  has  not, 
however,  engaged  in  spectacular  sea¬ 
sonal  merchandising  campaigns.  Un¬ 
usual  activity  on  the  part  of  the 
merchants  has  meanwhile  promoted 
the  use  of  appliances,  particularly  in 
the  homes. 

One  point  of  interest  in  such  an 
analysis  is  the  extent  to  which  the  rate 
adjustments  have  succeeded  in  shifting 
consumers  as  a  whole  into  higher  con¬ 
sumption  brackets.  This  is  difficult  to 
indicate  in  simple  manner,  because  in¬ 
dividual  customers  from  month  to 
month  will  shift  from  one  block  to 
another.  Nevertheless,  data  for  Octo¬ 
ber  are  usually  considered  indicative, 
even  though  the  other  months  would 
show  appreciably  different  distribu¬ 
tion.  From  the  accompanying  table 
it  is  seen  that  in  October,  1931,  33  per 
cent  of  the  customers  used  more  than 
60  kw.-hr.,  which  was  the  average  resi¬ 
dential  consumption  for  that  month. 
Three  years  later  approximately  38 
per  cent  of  the  customers  used  more 
than  79  kw.-hr.,  which  was  the  average 
for  October  of  1934.  Simultaneously 
there  was  a  gratifying  decrease  in  the 
percentage  of  customers  having  mini¬ 
mum  bills,  a  drop  from  15  to  8  per 
cent.  Those  who  fell  in  the  0  to  20- 
kw.-hr.  bracket  were  practically  halved 
in  percentage  of  the  total.  The  75-cent 
minimum  charge  included  17  kw.-hr. 
in  1931  and  19  in  1934. 

Another  table  shows  that  the  con¬ 
sumption  was  divided  in  almost  equal 
proportions  among  the  four  classes  of 
users.  These  data  also  reveal  that  the 
disparity  between  average  rates  to 
these  classes  is  less  pronounced  than 
in  many  places — merely  another  way 
of  reminding  one  that  Washington  is 
hardly  to  be  classed  as  as  industrial 
city.  The  way  in  which  these  respec¬ 
tive  loads  contribute  to  the  load  factor 
and  the  plant  factor  is  indicated  by 
the  fact  that  the  220,000  kw.  of  power 
plant  capacity  in  1934  handled  a  peak 
load  of  164,000  kw.  at  46  per  cent 
annual  load  factor.  The  rate  base  was 
$61,760,000  for  1933;  the  1934  figure 
is  now  in  process  of  calculation. 

One  final  word  of  interpretation  and 
caution — it  has  taken  ten  years  of 
painstaking  evolution  to  bring  about 
all  these  enviable  results.  The  plan  is 
a  model  primarily  in  the  sense  that  it 
prepares  a  quiescent  arena  in  which  to 
move  rates  in  such  a  direction  as  to 
convince  the  customer  he  is  sharing 
the  benefits  with  the  company  as  fast 
as  the  gains  become  established. 
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Selecting  Network  Mains 


Sequence  Compoiieiit  Impedances  Fix  Secondary 
Main  Sizes  to  Burn  (dear  on  Network  Faults 


tween  vaults  assumed  to  be  in  service, 
then  at  any  other  location  on  the  net¬ 
work  there  would  always  be  sufficient 
fault  current  regardless  of  network 
supply  conditions. 

In  view  of  the  fact  that  the  curves 
of  Fig.  1  are  straight  lines,  it  is  pos¬ 
sible  to  obtain  from  them  the  number 
of  units  necessary  to  feed  into  a  fault 
for  any  synunetrical  spacing  of  units. 
For  example,  if  the  units  are  spaced 
500  ft.  apart  it  would  be  necessary  to 
have  only  half  the  units  which  would 
be  required  with  the  1,000-ft.  spacing 
assumed,  etc. 

At  the  750-ft.  spacing  one  unit 
feeding  into  a  phase-to-ground  fault 
will  provide  (Fig.  3)  the  required 
3,000  amp.  and  two  units  feeding  into 
a  three-phase  fault,  or  three  units 
feeding  into  a  two-phase-to-ground 
fault  will  provide  the  necessary  6,000 
amp.  to  clear  the  fault.  Of  course, 
these  curves  not  being  straight  lines, 
it  is  impossible  to  read  directly  from 
them  the  amount  of  fault  current  avail- 


HOICE  of  secondary 
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mam  sizes 
■  to  insure  burning  clear  on  net- 
work  faults  hinges  on  establish¬ 
ing  minimum  values  of  fault-circuit 
impedances  from  the  transformers  to 
the  most  remote  fault  location.  Im¬ 
pedance  of  the  transmission  circuits 
which  are  of  the  order  of  5  per  cent 
of  the  value  of  the  network  trans¬ 
former  and  secondary  connection  im¬ 
pedances  can  be  neglected.  The  solu¬ 
tion  for  the  balanced  circuit  can  be 
carried  out  on  a  single-phase  basis. 
For  the  circuit  unbalanced  b\  fault 
conditions  the  positive-,  negative-  and 
zero-sequence  impedances  are  to  be  de¬ 
termined,  otherwise  one  cannot  be  sure 
that  balanced  line-to-line  and  double 
line-to-ground  faults  will  clear.  For¬ 
tunately  the  latter  procedure  is  rel¬ 
atively  simple  because  the  system  is 
symmetrical  except  at  the  fault  itself. 
Each  sequence  network  may  be  solved 
on  a  single-phase  basis. 

In  general  the  negative-sequence 
network  will  be  identical  with  the 
positive  except  that  it  contains  no 
source  of  emf.  In  the  case  of  the  zero- 
sequence  network  impedance  for  the 
three  mains  in  parallel  with  ground 
return  the  resistance  component  is 
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three  times  that  of  the  three  mains 
in  parallel.  Proximity  effect  on  cur¬ 
rent  division  can  be  ignored,  but 
sheath-losses  and  earth-path  resistance 
cannot  be.  In  this  study,  however,  it 
is  assumed  that  the  return  current 
flows  only  in  the  sheaths.  This  gives 
sufficient  accuracy  for  the  purpose  in 
question. 

It  was  further  assumed  that  four 
single-conductor,  lead-covered  cables 
will  be  in  sheath  contact  throughout, 
without  transposition,  and  have  uni¬ 
form  current  distribution  in  conductors 
and  sheaths.  Thereupon  calculations 
of  the  respective  zero-sequence  impe¬ 
dances  by  the  flux-linkage  method 
results  in  a  value  which  is  2.5  times 
the  value  of  the  positive-sequence  im¬ 
pedance  in  the  case  of  the  four  No. 
4/0  single-conductor  cables.  This  re¬ 
lation  is  taken  to  hold  for  the  other 
sizes  of  cables  employed. 

Calculations  of  short-circuit  current 

If  a  network  is  so  designed  that 
sufficient  short-circuit  current  be  avail¬ 
able  at  a  fault  occurring  at  the  loca¬ 
tion  of  a  vault  aissumed  out  of  service, 
or  at  a  fault  occurring  midway  be¬ 


Network  cables  must  of  course  be 
large  enough  to  carry  the  load  and 
give  good  voltage  regulation.  Also 
they  must  burn  clear  in  case  of 
fault.  Kehoe,  Sutherland  and 
Macdorkle,  Westinghouse  and 
Rockliestos  engineers,  have  re¬ 
ported  tests  which  show  that  about 
6.000  amp.  is  required  to  clear  cop- 
per-t(»-copper  faults  on  No.  4/0 
non  -  metallic  or  lead  -  sheathed 
cables.  To  obtain  these  fault  cur¬ 
rents  sufficiently  low  impedances 
and  adequate  feed  capacities  must 
he  afforded.  The  author  shows 
how  they  can  be  estimated  for  pre- 
' ailing  networks. 
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Number  of  Units  Feeding  Into  Fault 
at  1,000  Feet 


Fig'.  1 — Two  working  units  will 
clear  phase-to-gronnd  fault  at  unit 
out  of  service 

In  the  case  of  a  phase-to-ground  fault 
(the  most  common  type)  the  3,000 
amp.  necessary  to  burn  clear  will  very 
nearly  be  obtained  with  minimum  of 
two  units  feeding  into  the  fault  from  a 
distance  of  1,000  ft.  For  the  much  less 
common  three-phase  and  two-phase-to- 
ground  faults  (requiring  6,000  amp.  to 
clear  In  No.  4/0  cables)  a  minimum 
of  four  units  within  1,000  ft.  for  the 
three-phase  and  six  for  the  two-phase- 
to-ground  faults. 
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Fifj.  2 — Four  units  feed  each  fault 
in  conventional  network 

(From  Fig.  1)  750  ft.  is  minimum  dis¬ 
tance  from  which  four  units  can  sup¬ 
ply  6,000  amp.  into  a  two-phase-to- 
ground  fault  at  A.  For  units  on  outer 
edge  of  network  the  spacing  will  be 
governed  by  number  of  units  available 
to  feed  into  fault. 


Fig.  3 — One  unit  enough  for 
phase-to-ground  fault,  three  for 
two-phase-to-ground 

Units  assumed  to  be  750  ft.  apart  and 
fault  midway  between  two  units  with 
all  units  in  service. 

able  for  any  other  spacing,  but  with  a 
knowledge  of  the  factors  affecting  the 
shape  of  the  curves  a  very  close  ap¬ 
proximation  can  be  obtained. 

Comparison  of  Figs.  1  and  3  shows 
that  if  the  network  is  laid  out  in  such 
a  manner  that  there  will  be  sufficient 
short-circuit  current  available  to  clear 
a  two-phase-to-ground  fault  occurring 
at  the  location  of  a  unit  out  of  service, 
then  at  any  other  location  on  the  net¬ 
work  there  will  be  sufficient  current 
available  to  clear  any  type  of  fault. 

Calculation  of  transformer  spacing 

The  curves  in  Fig.  4  show  the  neces¬ 
sary  transformer  spacing  for  various 
load  densities  in  the  range  from  1,000 
to  10,000  kva.  per  tV  square  mile  for 
150-,  300-  and  450-kva.  transformer 
units.  These  curves  are  based  on  uni¬ 
form  spacing  of  the  transformers  in 


each  area,  as  in  Fig.  2,  with  allowance 
being  made  for  one  transmission  line 
with  its  associated  transformers  being 
out  of  service  in  each  case.  It  was 
found  that  the  total  number  of  trans¬ 
formers  of  a  certain  size  required  to 
supply  any  definite  load  in  an  area 
with  one  line  out  of  service  are  prac¬ 
tically  independent  of  the  number  of 
lines,  in  all  cases  where  there  are  four 
or  more  transformers  per  line;  there¬ 
fore,  these  curves  may  be  taken  as 
representative  of  all  supply  condi¬ 
tions  which  might  arise  on  any  satis¬ 
factorily  designed  network. 

Even  in  those  areas  of  the  lightest 
load  density  where  we  might  expect  to 
install  a  secondary  network,  assuming 
the  installation  of  the  largest  size 
transformer  units  (although  smaller 
size  units  in  the  light  load  density 
areas  would  undoubtedly  be  in¬ 
stalled),  the  maximum  spacing  of 
transformers  would  be  in  the  neigh¬ 
borhood  of  450  ft.  As  the  load 
density  increases  the  transformer 
spacing  would  decrease. 

Returning  to  the  curve  of  a  two- 
phase-to-ground  fault  in  Fig.  1  (pre¬ 
viously  shown  to  be  the  limiting  case) 
and  assuming  uniform  transformer 
spacing  of  450  ft.  instead  of  1,000  ft., 
the  6,000  amp.  required  to  clear  the 
fault  will  be  obtained  with  only  three 
units  feeding  into  the  fault,  or  in  other 
words,  the  transformers  can  be  laid 


Fig.  4 — Maximum  feasible  spacing 
of  transformers  450  ft.  for  lowest 
load  densities 


out  with  a  uniform  spacing  of  450  ft. 
with  the  assurance  that  there  will  be 
sufficient  short-circuit  current  avail¬ 
able  even  on  the  fringe  of  the  network 
to  burn  clear  any  type  of  fault  that 
might  be  expected  to  occur. 

As  a  result  of  this  study,  it  is  ap¬ 
parent  that  if  the  secondary  network 
is  properly  laid  out,  with  sufficient 
transformers  to  supply  the  existing 
load  and  allowance  being  made  for 
certain  transmission  lines  and  their  as¬ 
sociated  transformers  being  out  of 
service,  then  at  any  point  on  the  net¬ 
work  we  may  be  assured  of  having 
sufficient  short-circuit  current  avail¬ 
able  to  burn  clear  any  type  of  fault. 

The  current  and  voltage  charac¬ 
teristics  of  secondary  networks  for 
satisfactory  current  capacity  and  volt¬ 
age  regulation  will  be  considered  in  a 
later  article. 


ARTIFICIAL  SUNLIGHT  FOR  HOSPITAL  PATIENTS 


^  National  Carbon  Co. 

The  four  arcs  of  the  ceiling  fixture  operate  in  succession,  in  the  Grasslands 
Hospital,  Valhalla,  N.  Y.,  change  from  one  to  another  being  automatic. 
Patients  placed  in  the  circle  of  cots  are  each  exposed  to  the  same  amount 
of  ultra-violet  radiation. 
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Holding  Company  Revised 

Middle  West  Utilities  Company  Presents  a 
Statement  of  Its  Relationships  to  Subsid¬ 
iary  Companies  at  Kansas  Election  Contest 


IN  A  recent  municipal  ownership 
election  in  Emporia  the  Kansas 
Electric  Power  Company  made  a 
statement  in  behalf  of  the  Middle  West 
Utilities  Company,  under  whose  man¬ 
agement  it  operates.  It  was  a  detailed 
presentation  of  the  policies  and  prac¬ 
tices  now  governing  this  holding  com¬ 
pany,  under  the  direction  of  Daniel  C. 
Green,  trustee,  appointed  by  the  Fed¬ 
eral  District  Court  of  the  Northern 
District  of  Illinois.  As  reorganized, 
this  company  is  being  managed  and 
operated  as  an  investment  company, 
its  principal  assets  consisting  of  stocks 
and  bonds  and  notes  receivable  of  pub¬ 
lic  utility  subholding  companies  and 
operating  companies.  The  company 
also  maintains  in  its  central  office  a 
staff  of  public  utility  specialists  to 
render  certain  services  for  the  operat¬ 
ing  companies  in  the  group. 

The  rules  now  governing  the  rela¬ 
tionships  with  subsidiary  companies 
are: 

1.  In  exercising  its  rights  as  a  stock¬ 
holder,  whether  owning  a  part  or  all 
of  the  common  stock  or  voting  control 
of  a  company,  it  is  the  policy  of  the 
management  to  recognize  and  respect 
the  rights  and  interests  of  the  bond¬ 
holders  and  preferred-stock  holders  of 
such  a  company.  In  other  words,  the 
management  looks  upon  its  affiliated 
companies  as  independent,  corporate 
entities  in  the  strictest  sense  of  the 
word. 

2.  The  policy  of  the  company  is  to 
prohibit  any  so-called  “up-stream 
loans.”  It  recognizes  that  the  com¬ 
pany  is  merely  a  stockholder  and  the 
fact  that  it  might  control  all  or  a  ma¬ 
jority  of  the  common  stock  of  another 
company  gives  it  no  right  to  borrow 
money  from  that  company  any  more 
than  any  other  stockholder. 

3.  The  company  is  not  permitted  to 
loan  money  or  securities  to  any  of  its 
oflGcers  or  directors. 

4.  The  company  has  sent  to  all  affil¬ 
iated  corporations  a  suggested  form  of 
resolution  to  be  passed  by  their  boards 


When  a  holding  company  is 
under  court  observation  in  re¬ 
ceivership  what  it  does  for  and 
with  its  subsidiaries  is  certainly 
somewhat  of  an  index  of  ac¬ 
ceptability  in  functioning. 


of  directors  prohibiting  the  loaning  of 
money  or  securities  to  any  of  their 
officers  or  directors.  The  suggested 
resolution  provides  that  a  copy  be  sent 
to  all  officers  and  directors  of  such 
corporations. 

5.  The  company  will  not  charge  any 
affiliated  company  a  fee  or  commis¬ 
sion  for  services  rendered  in  connec¬ 
tion  with  the  issuance  or  sale  of  any 
new  securities.  It  will  charge  no  fee 
nor  commission  for  services  rendered 
such  companies  in  connection  with  the 
purchase  or  sale  of  any  properties. 

6.  Annual  certified  audited  reports 
of  Middle  West  Utilities  Company  and 
its  controlled  affiliated  companies  will 
be  made  by  independent  public  ac¬ 
countants. 

7.  The  company  does  not  own,  nor 
does  the  trustee  propose  to  organize, 
any  subsidiary  construction  or  engi¬ 
neering  company,  it  being  the  policy 
that  if  any  local  company  should  need 
the  services  of  an  outside  engineering 
and  construction  company  it  will  go 
into  the  open  market  and  secure  these 
services  at  the  most  reasonable  cost. 

8.  As  a  means  of  expediting  the  re¬ 
covery  and  development  of  the  affil¬ 
iated  companies,  and  to  provide  assist¬ 
ance  to  operating  officials  in  the  field, 
a  limited  staff  of  public  utility  spe¬ 
cialists  is  maintained  in  the  central 
office.  The  personnel  comprising  this 
staff  were  carefully  selected  for  their 
experience  and  ability  in  constructive 
utility  operation.  The  scope  of  the 
services  to  be  performed  by  such  su¬ 
pervisory  staff  is  to  be  limited  to  the 


needs  of  the  operating  companies.  No 
services  are  to  be  rendered  by  this 
staff  that  can  better  and  more  cheaply 
be  performed  by  the  local  company. 
The  supervision  agreement  between 
the  company  and  its  affiliated  com¬ 
panies  describes  in  detail  these  serv¬ 
ices  and  the  charges  to  the  operating 
companies  are  limited  specifically  to 
(a)  supervision  services,  (b)  traveling 
auditing  services,  and  (c)  income  tax 
services. 

9.  The  supervision  fee  now  being 
charged  is  six-tenths  of  1  per  cent  of 
the  operating  revenues  (as  defined  in 
the  contracts)  of  the  affiliated  com¬ 
panies.  The  services  of  traveling 
auditors  and  income  tax  department 
are  being  billed  at  cost.  The  super¬ 
vision  fee  recently  has  been  reduced 
from  three-fourths  of  1  per  cent  to 
six-tenths  of  1  per  cent. 

10.  The  purchasing  department  of 
the  supervisory  staff  in  this  office  ne¬ 
gotiates  blanket  purchase  agreements 
with  manufacturers  and  agencies  and 
any  purchases  under  these  blanket 
agreements  are  at  the  option  of  the 
operating  companies.  All  discounts  or 
quantity  discounts  provided  in  these 
blanket  agreements  are  passed  on  to 
the  company  making  such  purchase, 
and  no  part  of  these  discounts  is  re¬ 
tained  by  Middle  West  Utilities  Com¬ 
pany. 

11.  The  primary  purpose  of  main¬ 
taining  a  supervision  staff  is  to  meet 
the  needs  and  requirements  of  the  op¬ 
erating  companies,  and  not  for  profit 
purposes. 

12.  No  officer,  director  or  employee 
of  Middle  West  Utilities  Company  is 
now  or  will  be  on  the  payro41  of  any 
company  that  has  entered  into  a  super¬ 
vision  agreement  with  Middle  West 
Utilities  Company. 

The  Emporia  election  was  de¬ 
cided  in  favor  of  continuing  the 
private  operation  of  the  local  util¬ 
ity,  based  on  thi»  statement. 
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KiifTalo  General  Eleelric  Company  has  just 
installed  this  modern  electric  home  in  its 
office  building  in  the  shopping  center.  It  is 
a  mine  of  home-making  ideas  for  any  woman, 
embracing  lighting,  heating,  decorating  and 
furniture  arrangement,  the  thousand  little 
things  that  make  a  home  distinctive.  Equip¬ 
ment  was  provided  through  the  co-operation 
of  82  Buffalo  firms.  The  suite  is  air  condi¬ 
tioned  and  presents  a  profusion  of  electrical 
conveniences  and  the  appealing  possibilities 
of  modern  lighting. 
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Fixing  Counterpoise  Length 

Best  Results  When  Length  in  Thousands  of  Feet  Is 
One-Sixth  of  Wave-Front  Time  in  Microseeonds 


By  L.  V.  BEWLEY  .  .  .  J.  H.  HAGENGUTH 

General  Electric  Company,  Schenectady,  N.  Y. 


OUNTERPOISES  are  installed 
primarily  to  reduce  the  tower 
footing  resistance  in  cases 
where  other  means  of  grounding  have 
failed  and  to  reduce  the  line  insulator 
stresses  due  to  its  coupling  action  with 
the  overhead  wires.  But  what  is  the 
impedance  of  a  counterpoise  and  how 
much  coupling  can  be  expected?  What 
is  the  most  effective  length  for  each 
counterpoise  wire? 

The  proper  criterion  would  seem  to 
be: 

The  length  of  each  counterpoise 
wire  in  thousands  of  feet  need  not  be 
longer  than  one-sixth  the  shortest  front 
in  microseconds  of  any  lightning  surge 
to  which  it  may  be  subjected,  and  its 
length  should  be  such  that  its  leakage 
resistance  is  less  than  its  surge  impe¬ 
dance. 

This  condition  insures  that  the  full 
length  of  the  counterpoise  will  have 
been  reduced  to  substantially  its  leak¬ 
age  resistance  value  by  the  time  the 
shortest  front  wave  has  reached  its 
crest,  and  that  the  voltage  will  never 
exceed  that  permitted  by  the  surge  im¬ 
pedance  only.  If  a  longer  counter¬ 
poise  is  used  its  minimum  leakage  re¬ 
sistance  will  not  be  available  for  the 
shortest  front  waves,  although  to  be 
sure  it  will  yield  additional  benefits 
for  fronts  longer  than  the  minimum 
front,  but  for  such  a  case  much  greater 
advantage  can  be  obtained  by  increas¬ 
ing  the  number  of  counterpoise  wires. 

The  advantages  of  employing  a  giv¬ 
en  amount  of  wire  as  a  multiple  count¬ 
erpoise  are  deducible  from  Fig.  4.  In¬ 
creasing  the  number  of  wires  and  de¬ 
creasing  their  lengths  proportionally 
results  in  two  substantial  gains:  (1) 
The  initial  surge  impedance  is  re¬ 
duced,  and  (2)  the  transition  time  is 
shortened.  However,  a  condition  of 
diminishing  returns  is  soon  reached 
f>eyond  which  it  is  not  profitable  to 
increase  the  number  of  counterpoise 
wires  by  shortening  their  lengths.  Fi- 


The  counterpoise  is  gaining  in  fa¬ 
vor  as  a  means  of  reducing  stresses 
on  line  insulation  under  surge  con¬ 
ditions.  But  its  theory  is  compli¬ 
cated  and  therefore  practice  has 
lagged.  Here  the  counterpoise  is 
given  a  simplifying  boost  that 
bases  its  length  on  lightning  wave- 
front  time.  In  view  of  prevailing 
span  lengths  it  appears  that  many 
parallel  counterpoises  are  going  to 
be  continuous. 


nally,  for  a  large  number  of  short 
counterpoises,  three  detrimental  effects 
make  themselves  felt:  (a)  The  waves 
on  the  short  counterpoise  wires  are  not 
so  completely  absorbed,  and  therefore 
return  to  the  tower  as  positive  reflec¬ 
tions.  resulting  in  a  boosting  of  the 
tower  voltage;  (b)  the  close  proxi¬ 
mity  of  the  counterpoise  wires  results 
in  an  appreciable  mutual  impedance 
between  them,  and,  finally  (c)  for 
very  short  wires  the  earth  current  does 


Fig.  1 — EflFectiveness  of  counterpoise 
depends  on  depth  of  earth  current 
penetration 


not  have  an  opportunity  to  find  as 
great  a  depth  of  penetration  (and 
therefore  reduced  resistance)  as  in  the 
case  of  longer  wires — the  end  effect. 

From  the  above  considerations,  and 
assuming  that  the  shortest  front  of  a 
lightning  surge  will  not  be  less  than 
one  microsecond,  it  appears  that  the 
most  desirable  length  for  a  counter¬ 
poise  wire  is  200  to  300  ft.,  where 
the  leakage  resistance  is  less  than  200 
ohms.  If  the  leakage  resistance  ex¬ 
ceeds  200  ohms,  then  the  length  should 
be  increased  until  the  leakage  resist¬ 
ance  is  less  than  the  surge  impedance. 
In  practice  this  will  usually  mean  a 
continuous  tower-to-tower  counter¬ 
poise. 

Multi-velocity  wave  theory  is  basis 

The  theory  of  the  counterpoise*  is 
based  on  the  general  theory  of  multi¬ 
velocity  waves,  which  gives  the  ex¬ 
planation  for  a  number  of  observed 
phenomena  which  could  not  be  ex¬ 
plained  by  previous  theories.  From 
these  investigations  the  following 
points  stand  out: 

1.  The  surface  of  the  earth  may  be  taken 
as  the  zero  plane  for  the  electrostatic  field 
or  voltage  images. 

2.  The  equivalent  zero  plane  of  the  cur¬ 
rent  images  is  below  the  surface  of  the 
earth,  its  depth  depending  on  the  resistivity 
of  the  soil  and  the  length  of  the  traveling 
wave.  That  is,  it  is  a  variable,  starting  close 
to  the  earth’s  surface,  penetrating  into  the 
soil,  and  rising  again  as  the  wave  passes  by. 

3.  The  wave  induced  on  an  overhead  con¬ 
ductor  from  a  buried  counterpoise  is  there¬ 
fore  purely  an  electromagnetic  wave. 


The  velocity  of  propagation  on  the 
counterpoise  is 


The  surge  impedance  of  the  counter¬ 
poise  is 


(2) 


The  amplitude  of  the  induced  wave 
Cj  is  given  in  terms  of  the  wave  on 

•“The  Counterpoise,”  by  L.  V.  Bewley, 
O.E.  Review,  February,  1934.  “Field  Tests 
and  Theory  of  the  Counterpoise,”  by  L.  V. 
Bewley,  Electrical  Engineering,  August. 
1934.  “Discussions,”  by  J.  H.  Hagenguth, 
Pacific  Coast  convention  A.I.E.E.,  1934. 


ELECTRICAL  WORLD  >  MARCH  2,  19.33 


(479)  33 


the  counterpoise  63  as  (the  coupling 
factor) : 

e./c,  (/  -I-  v/y) 

Where : 

L  =  Self-inductance  of  counterpoise. 

V  —  Mutual  inductance  with  over¬ 
head  conductor. 

C  =  Ground  capacitance  of  counter¬ 
poise. 

V  =  Velocity  of  light. 

From  these  simple  expressions  three 
facts  are  evident: 

(a)  C  is  practically  constant;  however,  L 
and  U  increase  as  the  depth  of  the  current 
penetration  in  the  earth  increases.  There¬ 
fore,  the  velocity  decreases,  consequently; 
the  wave  front  is  flattened,  the  length  is 
elongated,  and  the  tail  is  built  up.  This 
helps  explain  the  characteristic  distortion  of 
traveling  waves,  particularly  short  waves 
below  the  corona  limit. 

(b)  As  L  increases  the  surge  impedance 
increases,  but  more  slowly  after  the  current 
penetration  reaches  some  depth.  On  this 
account  the  current  and  voltage  waves  be¬ 
come  dissimilar. 

(c)  As  the  current  penetrates,  both  L 
and  V  increase,  but  at  different  rates,  while 
V  decreases,  so  that  coupling  initially  in¬ 
creases.  Very  soon,  however,  the  coupling 
reaches  a  substantially  constant  value.  As 
a  result,  the  wave  induced  on  an  overhead 
conductor  will  be  similar  in  shape  to  the 
counterpoise  current,  but  the  front  of  the 
induced  wave  will  be  longer  on  account  of 
the  coupling  requiring  time  to  reach  its  final 
value. 

All  of  the  above  phenomena  have 
been  observed  on  oscillograms  taken 
on  an  insulated  counterpoise  free  of 
leakage  effects.  Fig.  1  illustrates  how 
the  self  and  mutual  inductances,  veloc¬ 
ity,  surge  impedance  and  coupling 
vary  with  the  depth  of  penetration  of 
the  earth  current.  Quantitative  data 
on  these  variations  have  been  secured 
from  field  tests  on  counterpoises.! 

Parameters  of  the  buried 
counterpoise 

When  a  counterpoise  is  buried  in 
the  earth  the  wire  is  in  direct  contact 
with  the  soil,  which  allows  the  current 
to  enter  the  earth  directly,  without 
passing  through  an  intervening  dielec¬ 
tric  like  the  air  in  the  case  of  an  over¬ 
head  conductor.  The  amplitude  of  the 
current  thus  diverted  is  limited  by  the 
leakage  resistance  of  the  wire  to  earth. 
This  leakage  resistance  can  be  ob¬ 
tained  by  burying  a  given  length  of 
counterpoise  wire,  say  200  ft.,  and 
measuring  its  resistance  with  either  an 
a.c.  or  d.c.  bridge,  or  other  standard 
method. 

The  mechanism  of  the  transition  of 
the  impedance  of  a  counterpoise  from 

t  "Discussion,”  by  J.  H.  HaKenguth, 
A.I.E.E.  Pacific  Coast  convention,  Septem¬ 
ber,  1934,  Salt  Lake  City. 


its  initial,  or  surge  impedance,  value 
to  its  final,  or  leakage  resistance,  value 
may  be  thought  of  as  a  great  number 
of  minute  reflections  returning  to  the 
sending  end  from  discrete  leakage  re¬ 
sistances  distributed  at  small  intervals 
along  the  length  of  the  counterpoise. 
Therefore,  if  the  counterpoise  is  long 
enough  so  that  the  final  leakage  re¬ 
sistance  is  lower  than  the  initial  surge 
impedance,  the  transient  impedance 
will  change  in  the  fashion  shown  in 
Fig.  2,  which  shows  the  variation  with 
time  of  the  pure  surge  impedance,  the 
leakage  resistance  and  their  resultant. 
Extrapolation  of  the  tail  of  the  result¬ 
ant  impedance  curve  is  seen  to  inter¬ 
sect  the  vertical  axis  at  the  extension 
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Fig.  2 — Impedance  of  counterpoise  falls 
with  surge  duration 

of  the  sustained  value  of  the  surge 
impedance  curve. 

From  cathode-ray  oscillograms  of 
the  voltage  and  current  of  the  counter¬ 
poise  the  composite  impedance  curve 
is  obtained  as  the  instantaneous  ratio 
(e/i),  and  therefrom,  by  extrapola¬ 
tion,  the  initial  surge  impedance.  For 
all  practical  purposes,  then,  the  im¬ 
pedance  curve  of  the  counterpoise 
may  be  taken  as  the  curve  ABC  of 
Fig.  2,  starting  with  the  surge  im¬ 
pedance  and  ending  with  the  leak¬ 
age  resistance.  This  final  resistance 
is  obtained  in  practically  the  time  that 
it  takes  the  last  minute  reflection  to 
return  from  the  end  of  the  counter¬ 
poise  to  the  starting  point.  The  time 
of  transition  therefore  depends  upon 
the  velocity  of  propagation. 

Tests  in  Michigan  on  a  counterpoise 
lying  on  the  surface  of  very  deep 
sandy  soil  gave  a  velocity  of  375 
ft./ms.  Tests  at  Pittsfield  on  a  coun¬ 
terpoise  buried  one  foot  beneath  the 
surface  in  gravel  showed  a  velocity 
of  30  to  40  per  cent  the  velocity  of 
light.  Other  investigators!  have  re¬ 
tv.  AlKuer,  E.T.Z.,  1933,  page  1234. 


ported  a  velocity  of  ^  the  velocity  of 
light.  Thus  these  test  results,  secured 
under  different  conditions  and  in 
widely  different  localities,  confirm  the 
theoretical  calculations  that  the  veloc¬ 
ity  of  propagation  on  a  buried  coun¬ 
terpoise  is  of  the  order  of  one-third  the 
velocity  of  light.  Consequently,  the 
time  required  nearly  to  reduce  the  im¬ 
pedance  of  a  counterpoise  to  its  final 
leakage  resistance  value  is  approxi¬ 
mately 

2  (length  of  counter¬ 
poise  in  thousands 
of  feet) 

t,  =  - =  61  m.s.  ( t) 

(Velocity  in  thou¬ 
sands  of  feet  per 
microsecond ) 

Examination  of  the  cathode-ray  os¬ 
cillograms  of  surge  tests  on  counter¬ 
poises  show  that  the  transient  impe¬ 
dance  for  a  rectangular  current  wave 
varies  roughly  in  an  exponential  fash¬ 
ion,  and  since  the  transition  requires 
approximately  (6Z)  microseconds,  the 
transient  impedance  is  expressed  by 

Z(t)  =  /?  -f  iZ  —  R) 

=  Z  at  f  =  0  (5) 

(Z  —  R) 

=  ^  +  “20 -  at  ^  =  6/ 

The  equivalent  circuit  for  this  func¬ 
tion  is  simply  the  resistance  R  in  series 
with  (Z  —  R)  shunted  by  an  induct¬ 
ance  of  such  value  that  the  transient  is 
95  per  cent  complete  in  time  (6Z) .  As 
for  the  initial  surge  impedance  Z,  we 
have:  Z  =  220  ohms  from  the  Michi- 
gant  tests,  Z  =  120  to  Z  =  160  from 
the  1934  Pittsfield  tests^,  and  Z  =  150 
from  the  1934  Trafford  tests^.  Further¬ 
more,  theoretical  considerations  indi¬ 
cate  that  the  limits  are  between  Z  = 
100  and  Z  =  250  with  probable  values 
from  Z  =  150  to  Z  =  200.  It  makes 
little  difference  in  the  final  results 
which  of  these  two  latter  figures  be 
used  in  calculations,  but  it  is  suggested 
that  Z  =  200  be  taken  in  conserva¬ 
tive  calculations. 

The  impedance  function  of  a  coun¬ 
terpoise  of  given  length  is  therefore 
defined  as  soon  as  its  leakage  resistance 
has  been  obtained  by  measurement. 

Now  a  counterpoise  has  electromag¬ 
netic  coupling  with  the  overhead  line 
conductors.  It  was  at  one  time  be- 

^"Experimental  Studies  of  Lightning 
Surges  on  Transmission  Lines,”  by  O. 
Brune  and  J.  R.  Eaton,  A.I.E.E.  Trans., 
Vol.  60,  September,  1931. 

•"Field  Tests  and  Theory  of  the  Counter¬ 
poise,"  by  L.  V.  Bewley,  Elec.  Engr.,  Au¬ 
gust,  1934. 

•"Counterpoise  Tests  at  Trafford,"  by 
C.  L.  Fortescue  and  F.  D.  Fielder,  Elec. 
Engr.,  July,  1934. 
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Fif!.  3 — Counterpoise  limits  lightning 
voltage  at  top  of  tower 


lieved  by  some  that  this  coupling  was 
quite  large  and  therefore  would  ex¬ 
ercise  a  very  beneficial  reduction  of 
voltage  across  the  insulators.  But 
theoretical  studies  showed  that: 

The  additional  coupling  due  to  a 
counterpoise  over  that  given  by  the 
ground  wire  would  not  exceed  10  per 
cent  of  the  ground  wire  voltage  and 
would  more  likely  be  of  the  order  of 
5  per  cent. 

These  values  have  been  confirmed 
by  field  tests.  The  additional  coup¬ 
ling  for  the  Pittsfield  tests  was  2^ 
to  4  per  cent,  while  for  the  Trafford 
tests  it  was  5  to  8  per  cent.  Certainly, 
in  view  of  the  great  uncertainty  about 
the  magnitude  of  lightning  surges,  this 
additional  coupling  can  be  ignored, 
or  else  considered  by  arbitrarily  add¬ 
ing  5  or  10  per  cent  to  the  ground 
wire  coupling. 

The  following  table  shows  the  rela¬ 
tive  contributions  of  the  impedance 
and  the  coupling  in  reducing  the  stress 
across  the  insulators  for  a  lightning 
voltage  E  and  tower  footing  resistance 
of  400  ohms: 

Assuniod  surge  impedance 


of  lightning  stroke  .... 

200 

400 

Ground  wires  only  (40  per 
cent  coupling)  . 

0.52E 

0.34E 

With  counterpoise,  im¬ 
pedance  effect  only. . . . 

0.19E 

O.lOE 

With  counterpoise,  and  10 
per  cent  extra  coupling. 

0.16E 

0.08E 

Thus  the  great  gain  effected  by  a 
counterpoise  is  due  to  its  reduction 
of  the  grounding  impedance. 

In  consequence,  we  reach  the  very 
important  conclusion: 

The  essential  behavior  of  a  counter¬ 
poise  is  as  a  variable  impedance,  start¬ 
ing  with  an  initial  surge  impedance 
value  of  about  200  ohms  and  decaying 
by  an  exponential  law  to  its  final  leak¬ 
age  resistance  value  in  a  time  in  mi¬ 
croseconds  equal  to  six  times  its  length 
in  thousands  of  feet. 

On  this  basis  the  curves  of  Fig.  3 
were  constructed,  from  which  the  total 
voltage  permitted  by  a  multi-wire 
counterpoise  of  any  length  may  readily 
be  determined  for  a  specified  light¬ 
ning  surge  of  any  magnitude  E  and 
any  wave  front  T.  An  example  will 
demonstrate  the  use  of  these  curves. 

Let  it  be  required  to  design  a  counter¬ 
poise  for  a  132-kv.  line  having  ten-unit  insu¬ 
lator  strings  and  1,000-ft.  spans,  there  being 
one  ground  wire  having  a  surge  impedance 
of  Zi  =  500  ohms  and  15  ft.  above  the  line 
conductors.  Referring  to  a  previous  article 
on  “How  to  Design  Ground  Wires  for  Direct 
Stroke  Protection,”  by  L.  V.  Bewley,  Elec¬ 
trical  World,  March  17,  1934,  we  have  from 
Fig.  3  thereof: 


Fig.  4 — Four  crowfoot  radials  ample  for 
1  microsecond  wave 


If  this  line  is  to  be  designed  for  immunity 
from  lightning  trouble  for  strokes  up  to  15,- 
000  kv.  and  wave  fronts  as  short  as  one 
microsecond  (“standard”  assumptions  at  the 
present  time),  and  if  we  agree  to  use  coun¬ 
terpoise  wires  200  ft.  long,  and  the  measured 
resistances  are: 

/Jo  =  40  ohms  counterpoise  leakage  re¬ 
sistance  per  200  ft. 

R  =  200  ohms  tower  footing  resistance. 
Then  let  us  try 

N  =  2  counterpoise  wires  200  ft.  long 
each. 

The  surge  impedance  of  the  lightning 
stroke*  may  be  taken  as  Z  =  400  ohms. 
Then  from  Fig.  4: 


2 

+ - 0.059 

500 


2 

-I-  -  =  0.019 

500 


1  +  Z/r'  \  1  +  400x0.059 
,l  +  Z/r  /  1  +  400x0.019 


Coupling  factor  for  ground  wire  =0.30 
Permissible  kv.  across  insulators  =  1,180 kv. 

Assuming  that  the  coupling  factor  may  be 
increased  to  0.35  by  the  presence  of  the 
counterpoise: 

Permissible  kv.  on 

ground  wire  — Lf30 — ^  _  j  gjg 

(1  —  0.35) 


=  2.86 

Z,  V  6/  /  200  \6x200/ 

Therefore : 
f(a.  A)  =  1.8 


‘“The  Lightning  Stroke,”  by  L.  V.  Bew¬ 
ley,  O.E.  Review,  1933. 
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and  the  maximum  voltage  on  the  tower  top 
and  on  the  ground  wire  is 

2E  2x15,000x1.8 

fm.,  = - - - — 

1  +  ZV  24.6 

=  2,110  kv. 

This  exceed.s  the  permissible  value  of  1,815 
kv.,  so  let  US  try  A'  =  3  counterpoise  wires. 
Then: 

13  12 

—  =  —  +  —  -I-  - -  =  0.084 

r'  40  200  500 


13  12 

- =  —  +  —  H - -  0.024 

r  200  200  500 

1  +  400  X  0.084 

A  =  - - 3.26 

1  +  400  X  0.024 

a  =  0. 17  as  before 
f{iT,A)  =  1.85 

2  X  15,000  X  1.85 

= - =  1,600  kv. 

34.6 

Tliis  is  less  than  the  allowable  tower  top 


voltage,  and  therefore  the  three  200-ft.  coun. 
terpoise  wires  radiating  from  the  base  of 
the  tower  at  120  deg.  angles  will  provide 
the  desired  protection. 

It  is  interesting  to  see  the  effect  of  the 
lightning  wave  front  on  the  tower  top  volt¬ 
age.  This  is  illustrated  below  for  the  above 
example : 


Wave  Front  <r 
0.5  0.083 

1.0  0.167 

1.5  0.250 

2.0  0.333 

3.0  0.500 

6.0  1.000 


/  (<r.  A) 

Brnux 

2.20 

1,910 

1.85 

1,600 

1.65 

1,430 

1.50 

1,300 

1.25 

1,080 

1.00 

870 

Isolating  Radio  Interference 

How  West  Coast  Utility  Protects  Its  Commercial 
Radio  Customers  From  Disturbances 


Commercial  radio-sending  and 
receiving  stations  make  a  very 
desirable  load  for  electric  power 
companies,  and  the  latter’s  present-day 
reliable  service  provides  a  most  con¬ 
venient  and  economical  source  of 
power.  However,  commercial  radio¬ 
receiving  stations  must  be  assured  of 
minimum  interference.  Location  of 
the  latter  in  out-of-the-way  places,  use 
of  underground  services  thereto  and 
sectionalization  of  power  and  tele¬ 
phone  lines  with  attenuation  coils  in 
the  proximity  of  such  stations  are 
methods  of  avoiding  radio  disturb¬ 
ances. 

Of  interest  to  all  power  companies 
and  commercial  radio  companies 
should  he  the  method  of  reducing 
radio  interference  to  a  minimum  at  a 
given  location,  without  the  big  ex¬ 
pense  entailed  in  the  past.  This  can 
be  accomplished  by  inserting  in  each 
wire,  near  the  area  to  be  protected, 
the  proper  attenuation  coils,  and  pro- 


By  H.  N.  KALB 

Pacific  Gas  &  Electric  Company, 
San  Francisco,  Calif. 


viding  against  the  origination  of  any 
noise  within  the  area  to  be  protected. 
Such  an  installation  at  Lohitos,  Calif., 
which  has  successfully  prevented  in¬ 
terference  with  the  Mackay  trans¬ 
pacific  radio-receiving  station,  may  be 
of  general  interest  because  similar  in¬ 
stallations  can  be  used  to  prevent  in¬ 
terference  from  entering  any  chosen 
location. 

An  11 -kv.  power  line  passes  by  the 
receiving  station,  supplying  power  to 
the  station,  the  small  town  of  Lohitos 
and  the  various  ranches  in  the  vicinity. 
This  power  line  is  a  constant  potential 
source  of  radio  interference,  as  any 
defect  on  the  line,  such  as  loose  bond 
wires,  tie  wires,  switchgear,  fuse  con¬ 
nections,  noisy  transformers,  etc.,  will 
set  up  radio-frequency  disturbances 


which  will  be  carried  along  the  line 
and  cause  interference  for  many  miles. 

It  is  not  economically  possible  to 
work  over  the  whole  power  line  to 
prevent  the  occurrence  of  radio  noise. 
This  difficulty  has  been  overcome  by 
isolating  a  section  of  the  power  line 
in  the  vicinity  of  the  radio  station 
from  radio  interference  existing  in  the 
remainder  of  the  power  line.  This 
short  section  of  power  line  was  then 
worked  over  to  insure  tight  bond  and 
tie  wires,  good  insulators,  etc.  This 
protected  area  extends  about  a  mile  in 
each  direction  from  the  radio  station. 
All  transformers  within  the  protected 
area  were  equipped  with  especially 
designed  choke  coils  in  the  high-volt¬ 
age  primary  leads  and  condensers  on 
the  low-voltage  secondary  leads  wher¬ 
ever  the  secondaries  are  long  enough 
effectively  to  radiate  interference.  This 
arrangement  prevents  the  radiation  of 
interference  in  case  any  of  the  trans¬ 
formers  should  become  noisy. 


/-L  C -102  A- Attenuafion  Coils 
2-L  C -102  B- AHenuation  Coils 
l-LC~  90  A- Atfenuahon  Coils 
4-LC~  90  B-  Aftenuafion  Coils 
G‘  G’-ound  connection 
J-  D.'St-’txjtion  transformers 


Underground  U-Kv. 
and  telephone  cables 
under  antennas 


^  Commercial  radio 
Pr  receivina  station 
— '(Mackay  Radio  Id.  Cq) 


PoHcr  lines  in  proximity  of  Lohitos 
transparifir  radio  station 


EflFect  of  Chokes  in  Power  Line  on 
Radio  Noise  Field 

Lobitos,  Calif. 


Frequency 

/ - Noise  Field  in  M  V  /M- - s 

. - Pole  No.  2 - .  . - Pole  No.  15— — • 

Per  C  ent 

(Kc.) 

Applied 

Residual 

-Applied 

Residual 

Reduction 

870 

335 

17.0 

*1.5 

t95.5 

4000 

60 

6.0 

3.0 

95 

5000 

84 

2!  i 

10.6 

5.3 

94 

6000 

38 

6.0 

3.8 

94.4 

7000 

94 

11.9 

2.  1 

89.6 

8500 

112 

14.0 

2.5 

89,9 

10000 

170 

i .  ’3 

10.6 

2.  1 

95.0 

12000 

100 

5.6 

2.5 

9b. 9 

13500 

89 

7.9 

2.0 

93  7 

♦Noise  on  879  kc.  measured  several  .spans  further  south. 
tActual  reduction  may  be  greater;  high  residual  noise  at  this  frequency  ob¬ 
scures  result. 
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Attenuation  eoiK*  in  power  and  telephone  lines  reduee  spread  of  radio-frequency  disturbances 

Colls  similar  to  the  one  shown  are  mounted  on  single  Insulators  of  the  power  pole. 

Note  protective  gap  placed  across  bakelite  support  at  one  end  of  coll. 
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Frequency  in  Megou^cles 

This  2-mile  section  of  power  line 
was  isolated  from  radio  interference 
originating  in  the  rest  of  the  power 
line  by  the  use  of  especially  designed 
attenuation  coils  of  very  low  induc¬ 
tance,  designed  and  manufactured  by 
the  Radio  Interference  Specialty  Com¬ 
pany  of  San  Francisco,  Calif.  These 
coils  were  placed,  three  in  series,  in 
each  phase  wire  at  each  end  of  the 
protected  area.  The  spacing  of  the 
coils  along  the  line  is  important  and 
depends  on  the  constants  of  the  power 
line  and  on  the  lowest  frequency  it  is 
desired  to  stop.  The  effect  of  these 
coils  on  the  60-cycle  power  is  negli¬ 
gible,  three  coils  in  series  causing  a 
voltage  drop  at  full  load  equivalent  to 
half  a  mile  of  power  line.  An  impulse 
voltage  of  2,000,000  volts  was  applied 
to  these  coils,  with  no  damage  result¬ 
ing  in  the  coil.  In  the  Lobitos  installa¬ 
tion,  where  two  sections  of  attenuation 
(that  is,  three  coils  in  series)  are  used, 
the  end  coils  are  of  lower  inductance 
than  the  middle  coils  in  each  series  of 
three.  All  of  the  attenuation  coils 
used  in  the  main  11-kv.  power  line 
have  a  continuous  current  rating  of 
100  amp. 

At  one  end  of  the  protected  area  a 
four-wire  open  telephone  line  paral¬ 
leled  the  11-kv.  power  line.  It  was 
necessary  to  place  small  attenuation 
foils,  having  the  same  characteristics 
as  the  power  coils,  in  the  telephone 
wires  adjacent  to  the  pow'er  attenua¬ 
tion  coils  to  prevent  the  telephone  line 
carrying  radio  noise  into  the  protected 
area.  At  the  other  end  of  the  pro¬ 
tected  area,  where  the  telephone  wires 
were  in  lead  cable,  the  sheath  was 


EITert  of  power-line  at¬ 
tenuation  roils  on  radio- 
f requency  disturbances 

Shows  per  cent  effective¬ 
ness  with  noise  applied  at 
pole  No.  1  and  readings 
taken  at  pole  No.  15,  coils 
being  mounted  on  poles 
Nos.  6,  8  and  10. 


grounded  adjacent  to  each  power  at¬ 
tenuation  coil,  thus  effectively  pre¬ 
venting  the  cable  from  passing  inter¬ 
ference  by  the  power  coils. 

Results  of  tests 

After  the  installation  was  com¬ 
pleted  two  tests  to  determine  its  effec¬ 
tiveness  were  conducted.  The  first  was 
a  simple  relative  test  in  which  a  sen¬ 
sitive  radio  receiver  was  carried  in  an 
automobile  along  the  power  line  and 
the  difference  in  noise  outside  and  in¬ 
side  the  protected  area  noted.  Outside 
the  protected  area  the  noise  was  so 
loud  that  it  could  be  heard  300  ft. 


from  the  loud  speaker.  Inside  the 
protected  area  no  noise  at  all  could  be 
heard. 

The  second  test  was  much  more 
elaborate,  being  carried  out  by  means 
of  a  telephone  company  field-strength 
measuring  set.  Readings  were  taken 
on  nine  different  frequencies  varying 
from  870  kc.  to  13,500  kc.  and  the 
field  strength  at  each  frequency  was 
read  at  fifteen  different  positions  along 
the  power  line. 

The  curve  made  from  the  tabular 
data  shows  the  per  cent  effective¬ 
ness  of  the  attenuation  coils.  It  should 
be  noted  that  the  curve  is  extremely 
flat  over  a  very  wide  band  of  fre¬ 
quencies.  which  is  the  outstanding 
characteristic  of  the  coils  used  in 
this  installation.  Actually  this  curve 
continues  to  points  considerably  below 
the  broadcast  range  and  above  the 
short-wave  bands.  The  Lobitos  re¬ 
ceiving  station  receives  on  frequencies 
ranging  from  34  to  22,000  kc. 


A  Little  Knowledge  Is  a  Terrible  Thing 

.An  editor  often  wishes  be  could 
give  space  to  exploding  popular 
fallacies  about  tbe  merest  rudi¬ 
ments  of '  teclinology.  Tbe  daily 
press  and  tbe  popular  magazines 
of  science  spread  some  devastating 
perversions  of  engineering  truth. 
Here  is  one  which  should  give  a  bit 
of  a  shudder  to  electrical  engineers 
who  are  detailed  to  build  up  the 
load  on  the  heat  side. 

With  reasoning  just  as  far  wrong 
in  the  opposite  direction  the  Sun's 
contributor  might  have  used  his 
square  law  to  prove  that  twice  as 
much  electricity  would  afford  four 
times  as  much  heat;  that  would  have 
given  the  gas  salesman  the  jitters. 


Tbenaodynainlcs  for  City  HalL 
To  TH«  Editor  or  Thr  Sun— Sir; 
Mayor  LaGuardia,  la  hU  fanciful 
proposal  to  the  Consolidated  Gas 
Company  to  reduce  electric  rates 
to  the  point  that  electricity  will 
replace  gas  for  cooking  purposes, 
has  asked  the  impossible. 

The  use  of  heat  for  any  parUcu- 
lar  puriMse  Involves  the  purchase 
of  so  many  heat  units.  Whether 
It  is  desirable  or  economical  to  buy 
these  heat  units  in  the  form  of 
coal,  gas,  oil  or  electricity  is  a 
matter  of  simple  calculation. 

Unfortunately  when  electrical  en¬ 
ergy  Is  converted,  into  heat,  the 
power  consumed  varies  as  the 
square  of  the  current  required. 
This  means  that  to  get  twice  as 
many  heat  units  from  gas  involves 
only  the  purchase  of  twice  as  much 
gas,  but  to  get  twice  as  many  heat 
units  from  electricity  involves  the 
purchase  of  four  times  as  nrach 
electricity.  F.  M.  H.  Js. 

New  York,  January  Hi. 
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Appliance  Merchandising 


Last  year  in  September  ami  December  "Electrical  World” 
published  statistical  analyses  of  power  company  appliance 
merchandising  on  a  national  scale — first  covering  six  months 
and  then  nine  months  of  1934  and  1933.  This  was  an  experi¬ 
ment  to  determine  the  feasibility  of  a  regular  periodic  report 
on  local  appliance  sides  that  icould  show  what  constitutes  a 
good  record  in  domestic  load  building.  No  such  check-up 
on  merchandising  accomplishment  and  proficiency  had  been 
attempted  in  the  industry  before.  Power  company  sales 
executives  welcomed  the  idea  and  urged  that  the  analysis  be 
carried  further  to  embrace  local  appliance  sales  by  dealers 
wherever  they  can  be  estimated  and  indicate  progress  in  load 
development.  The  first  of  these  expanded  surveys  is  now 
presented  on  pages  40  and  41.  Similar  tabulations  will  here¬ 
after  be  published,  semi-annually,  in  August  covering  six 
months*  selling  and  in  February  covering  the  full  year.  Com¬ 
panies  are  arranged  in  four  geographic  groupings,  but  not 
identified. 


POWER  .companies  of  the  country 
have  apparently  broken  all  rec¬ 
ords  in  domestic  load  building 
in  1934 — apparent  because  no  figures 
on  past  performance  are  available. 
Almost  without  exception  sales  of  ap¬ 
pliances  have  increased  greatly  over 
1933 — sales  both  by  utilities  and  by 
dealers — and  evidence  of  many  kinds 
show  the  selling  operation  both  ex¬ 
panded  and  intensified. 

Final  figures  are  now  in  on  appli¬ 
ance  merchandising  for  the  full  year. 
Detailed  reports  have  been  submitted 
by  more  than  a  hundred  power  com¬ 
panies,  serving  10,130,629  domestic 
consumers  and  therefore  representing 
one-half  the  industry.  These  data  on 
the  sales  of  domestic  equipment  by 
these  utilities  appear  on  pages  40 
and  41,  together  with  their  esti¬ 
mates  of  local  dealer  sales  whose 
estimates  could  be  provided.  It  com¬ 
pares  last  year’s  accomplishment  with 
that  of  1933  and  the  varying  standards 
of  performance  which  the  figures  indi¬ 
cate.  Because  it  has  been  convenient 
to  group  certain  systems  on  a  single 
line,  100-odd  operating  companies  ap¬ 
pear  in  tbe  tabulation  as  75  reports. 
It  embraces  most  of  tbe  important 
power  companies  of  tbe  country  oper¬ 
ating  in  cities  of  more  than  25,000 
population. 

In  tbe  territories  covered  by  these 
reporting  companies  tbe  sales  of  elec¬ 
tric  refrigerators  in  1934  showed  an 
increase  over  1933  of  25  per  cent  in 
sales  by  utilities  and  28  per  cent  in 


sales  by  dealers.  Electric  range  sales 
by  utilities  increased  109  per  cent 
and  by  dealers  123  per  cent.  Electric 
water  heater  sales  by  utilities  jumped 
153  per  cent  and  by  the  dealers  29 
per  cent.  Clothes  washer  sales  by  the 
power  companies  went  up  23  per  cent 
and  by  dealers  50  per  cent.  Ironing 
machine  sales  were  jumped  by  power 
companies  65  per  cent  and  by  the 
dealers  73  per  cent.  Utility  vacuum 
cleaner  sales  increased  29  per  cent 
and  by  the  dealers  25  per  cent. 
And  sales  of  miscellaneous  small  ap¬ 
pliances,  including  sewing  machines, 
flatirons  and  the  rest,  increased  33  per 
cent  by  power  companies  and  26  per 
cent  by  the  dealers.  Some  allowance 
must  be  made,  however,  for  cases 
where  more  companies  have  reported 
sales  in  1934  than  in  1933,  but  the 
trend  is  indicated. 

The  dealer  figures  are,  of  course, 
based  on  incomplete  knowledge.  Only 
a  few  power  companies  which  are  not 
themselves  merchandising  appliances 
have  set  up  any  regular  procedure  for 
recording  sales  by  dealers.  But  most 
companies  can  form  a  reasonable  esti¬ 
mate,  with  the  help  of  manufacturers, 
wholesalers  and  the  dealers  themselves. 
These  estimates,  therefore,  give  inter¬ 
esting  evidence  of  the  comparative 
volume  of  appliance  sales  by  power 
companies  and  dealers.  In  this  sur¬ 
vey  63  companies  estimated  local 
dealer  sales  of  refrigerators  and  58 
estimated  on  ranges.  Fewer  companies 
estimated  on  the  other  appliances,  the 


in  1934 

lowest  number  being  35  companies  on 
small  appliances  and  42  companies  on 
cleaners.  But  these  figures  give  a  di¬ 
rect  parallel  embracing  the  merchan¬ 
dising  volume  in  a  great  many  com¬ 
munities  and  the  proportion,  in  terms 
of  units,  are  given  in  the  table  below. 

It  is  interesting  to  note  that  in  those 
areas  where  the  power  companies  are 
actively  merchandising,  the  dealers  are 
selling  more  than  three-quarters  of  all 
these  appliances  except  ironing  ma¬ 
chines,  of  which  they  sell  68  per  cent, 
and,  of  course,  ranges  and  water 
heaters.  These  two  appliances  are  in 
their  pioneering  stage  and  have  not 
yet  become  staple  merchandise,  and 
the  power  company  must  build  up 
popular  acceptance  before  the  dealer 
will  find  an  active  demand.  The 
ironer  itself  is  still  being  pioneered 
and  the  extent  of  the  dealer  sales 
shown  here  is  gratifying. 

The  dollar  total  of  appliance  sales 
by  the  power  companies  listed  in  this 
tabulation  has  increased  from  $32,- 
487,820  in  1933  to  .$44,316,101  in 
1934,  an  increase  of  36  per  cent,  with 
two  more  companies  reporting.  The 
total  number  of  domestic  consumers 
covered  by  these  figures  was  up  3  per 
cent.  The  number  of  salesmen  at  work 
on  domestic  appliance  load  building 
increased  from  3,840  to  4,264,  or  10 
per  cent,  with  three  more  companies 
included.  The  expenditure  for  adver¬ 
tising  applied  to  domestic  appliance 
load  building  had  grown  from  $2,798.- 
224  to  $3,818,162,  or  36  per  cent,  with 
one  more  company  reporting  for  1934 
than  for  1933. 

Behind  these  total  figures  lie  some 
interesting  comparisons.  The  average 


Unit  Sales  of  Domestic  Appliances 


Power  Co. 

Dealer 

Sales 

Sales 

Appliance 

Per  Cent 

Per  Cent 

Refrigerators . 

20 

80 

Ranges . 

74 

26 

Water  heaters . 

84 

16 

Clothes  washers . 

14 

86 

Ironing  machines. 

32 

68 

Vacuum  cleaners 

16  « 

84 

Small  appliances . 

21 

79 
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appliance  sales  by  power  companies 
varied  all  the  way  from  highs  of 
$20.40,  $19.35,  $17.15,  $15.90  and 
$15.75  per  domestic  consumer  to  lows 
of  $1.76,  $1.69,  $1.26,  and  even  one 
as  low  as  $0.73.  These  are  all  com¬ 
panies  that  engage  in  merchandising 
for  developing  domestic  load. 

The  average  annual  domestic  con¬ 
sumption  reported  as  of  December  31, 
1934,  ranges  all  the  way  from  lows  of 
363,  404,  429  and  454  kw.-hr.  to  highs 
of  754  and  766  in  the  Northeast,  825, 
871  and  888  in  the  Southeast,  710  and 
824  in  the  western  Mississippi  Valley 
and  1,015,  1,220,  1,236  and  1,610  kw.- 
hr.  west  of  the  Rockies.  There  were 
two  outstanding  increases  over  1933 
in  average  consumption — one  of  26 
per  cent  by  a  southeastern  company 
and  14  per  cent  by  a  utility  in  the  west¬ 
ern  valley.  There  were  a  number  of 
increases  of  10  per  cent  scattered 
through  the  Northeast,  Southeast  and 
between  the  Mississippi  and  the 
Rockies.  But  most  of  the  companies 
showed  only  a  few  per  cent  increase. 

The  average  revenue  for  domestic 
consumers  also  shows  wide  range  from 
highs  of  $45.66  and  $42.40  in  the 
Northeast,  $54.21  and  $40  in  the 
Southeast,  $40.32  in  the  western  valley 
and  $48.45  on  the  coast,  to  lows  of 
$27.97  and  $26.99  in  the  Northeast, 
$27.22  in  the  Southeast,  $29.32  and 
$29.50  in  the  western  valley  and  one 
as  low  as  $29.99  in  the  far  West. 
Some  23  companies  in  the  list  show  a 
loss  in  average  revenue  per  domestic 
consumer,  all  due  undoubtedly  to  rate 
reductions,  as  several  point  out. 

Some  striking  increases  in  sales  per¬ 


sonnel  are  recorded.  Three  northeast¬ 
ern  companies  added  70,  51  and  28 
salesmen,  though  five  companies  there 
show  fewer  on  the  sales  force.  One 
southeastern  utility  added  40  salesmen 
and  another  37.  One  company  on  the 
coast  added  thirteen.  There  is  still  no 
agreement  whatever  among  power 
companies  as  to  the  number  of  con¬ 
sumers  that  can  be  covered  by  a  sales¬ 
man  in  domestic  appliance  load  build¬ 
ing.  In  the  Northeast  they  run  from 
583,  797  and  890  to  7,820,  11,250  and 
25,938  consumers  per  salesman.  In 
the  Southeast  there  are  lows  of  678 
and  942  and  a  high  of  5,275.  West  of 
the  Mississippi  River  they  range  from 
650  and  839  to  8,921.  And  west  of 
the  Rocky  Mountains  we  find  lows  of 
708  and  1,315  and  highs  of  3,290, 
4.7(X)  and  5,578. 

In  advertising  expenditures  there 
were  outstanding  increases  of  75,  100, 
150  and  180  per  cent  in  the  Northeast, 
130  and  90  per  cent  in  the  Southeast, 
150,  160,  300  and  400  per  cent  in  the 
western  valley  and  two  of  100  and  one 
of  200  per  cent  on  the  coast.  Here 
again  there  is  no  accord  as  to  how 
much  money  should  be  spent  per  resi¬ 
dence  customer.  The  figure  runs  from 
10,  12,  13  and  14  up  to  59,  66  and 
67  cents  in  the  Northeast,  from  30  and 
33  cents  to  $1.41  and  $1.45  in  the 
Southeast,  from  23,  24  and  45  cents  to 
$1.15  and  $1.17  in  the  western  valley 
region  and  from  6,  25  and  39  cents  to 
two  at  $1.13  on  the  Pacific  Coast. 

Out  of  the  companies  listed,  44  are 
operating  a  gas  service,  though  some 
to  but  a  small  part  of  the  field  covered 
by  the  electric  lines.  These  are  indi¬ 


Where  the  Power  Companies  Sell  No  Appliances 

Contuinption,  growth  of  load,  average  revenue  and  saleemen  and  advertising  per  consumer  reported  by  a  group 

of  utilities  that  do  not  merchandise 
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$35.85 
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$40,000 

$40,000 

0.44 

2 

*9,719 

9,211 

671 

633 

38.58 

6,333 

3,421 

0.65 

3 

*48,835 

46,134 

64.? 

602 

37.53 

3 

1 

20,000 

15,000 

0.41 

4 

227,039 

221,881 

897 

871 

30.41 

113 

133 

5 

*54,625 

53,203 

693 

636 

39.95 

II 

10 

40,410 

37,784 

0.74 

6 

640,000 

630,000 

481 

463 

30.48 

55 

55 

7 

*170,918 

167,517 

633 

595 

35.70 

44 

33 

22,333 

21,145 

0.13 

8 

8,087 

496 

35.53 

2 
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0.09 

9 

57,883 

56,632 

793 

859 

37.43 

10 

10 
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19,100 

0.35 

10 

26,000 

25,000 

1,210 

1,207 

34.35 

5 

3 

27,333 

12,597 

1.05 

II 

*72,roo 

72,900 

643 

612 

35.10 

II 

8 

26,000 

24,000 

0.36 

Total  1,405,720  1,367,921  705  703  $35.53  260  259 

*The#e  companiM  also  provide  gas  service  in  some  parta  of  their  territory. 
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cated  in  the  table,  since  this  fact  may 
well  influence  their  rates  for  cooking 
and  water  heating.  Of  these  companies 
in  1934  thirteen  were  renting  electric 
ranges  and  ten  were  renting  electric 
water  heaters,  against  eight  renting 
ranges  and  four  renting  water  heaters 
in  1933.  The  total  number  of  ranges 
put  out  on  the  rental  basis  by  these 
companies  was  7,107  in  1934  and 
1,937  in  1933.  They  rented  2,542 
water  heaters  in  1934  and  376  in  1933. 

Reports  were  also  received  from 
eleven  companies  which  do  not  mer¬ 
chandise  appliances  themselves.  Their 
figures  on  average  annual  domestic 
consumption,  average  revenue  per  cus¬ 
tomer,  advertising  expenditures,  etc., 
are  shown  in  the  small  table.  The 
highest  annual  consumption  here  is 
1,210  in  the  Northwest.  In  the  East 
the  highest  is  897,  the  lowest  481.  No 
important  increase  was  made  last  year. 
Average  annual  domestic  revenue  runs 
from  $30.41  to  $39.95.  Advertising 
expenditure  varies  from  9  cents  to 
$1.05  per  domestic  consumer. 

In  short,  load  and  revenue  do  not 
differ  greatly,  nor  advertising  expendi¬ 
ture  per  customer,  between  the  com¬ 
panies  that  merchandise  and  those  that 
do  not.  Both  are  going  forward  very 
slowly,  so  slowly  that  at  the  present 
rate  it  will  take  ten  to  twenty  years  to 
double  the  present  average  domestic 
consumption.  But  the  wide  variation 
between  the  present  performance  of 
different  companies  in  load  building 
indicates  that  there  is  great  opportu¬ 
nity  for  improvement  in  policy  and 
method  in  many  cities.  The  strongest 
single  impression  that  comes  out  of  a 
study  of  this  tabulation  is  the  lack  of 
uniformity  in  the  commercial  practice 
among  the  power  companies.  Some 
sell  electric  ranges  and  water  heaters 
and  some  do  not.  Some  rent  them  and 
some  do-  not.  Some  sell  clothes 
washers,  ironers,  cleaners  and  small 
appliances  and  some  do  not.  Some 
do  not  sell  appliances  at  all.  Some  can 
estimate  how  many  appliances  the 
dealers  are  selling,  but  many  have  no 
definite  knowledge  of  what  their  cus¬ 
tomers  are  buying  and  using.  There  is 
no  agreement  as  to  how  many  residence 
customers  a  salesman  can  serve  or  how 
much  money  should  be  spent  per  con¬ 
sumer  in  advertising  to  build  domestic 
load.  And  so  we  find  the  gains  in  an¬ 
nual  consumption  running  all  the  way 
from  2  or  3  to  10  per  cent,  with  one  of 
14  and  one  of  26  per  cent  among  these 
companies.  Clearly  there  is  need  here 
for  study  and  standards. 
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Appliance  Sales  by  Power  Companies 


Total  salet<  of  domes^tic  appliances  by  more  than  100  power  companies  for  the  full 
year  1934,  tofcether  with  -  their  estimates  of  dealer  sales  in  the  same  territory 


Power  Co. 
Uefrigerators 
Units  Bold 

Dealers 
Refrigerators 
Units  Bold 

Power  Co. 

Ranges 
Units  Bold 

Dealers 
Ranges 
Units  Bold 

Power  Co. 
Water 
Heaters 
Units  Sold 

Dealers 
Water 
Heaters 
Units  Sold 

Power  Co. 
Clothes 
Washers 
Units  Sold 

Dealers  Clothes 
Washers 
Units  Sold 

Power  Co. 

Ironing 
Machines 
Units  Bold 

Dealers  Iron¬ 
ing  Mach. 
Units  Sold 

1934  1  1933 

1934  1  1933 

1934  1  1933 

1934  1  1933 

1934  1  1933 

I934|  1933 

1934  1  1933 

1934  1  1933 

1934  1  1933 

1934  1  1933 

NORTHEAST — North  of  Ohio  River,  East  of  Mississippi  River 


712  393 

3.516  1,799 

1.594  2.256 


393  . 

1,799  87,900  44,975 


4,149  3,803 


8,270  4,869 

2,139  2,384 

1,638  1,144 


66  50  50 

272  140  120 

13  34  32 

19 . 

58 . 

279  . 

189 . 

212  250  100 

30  106  69 

30  10  5 

54 . 

259  1,370  518 

144 . 

116  900  700 

89  250  200 

57  100  75 

171  600  300 


51  40  35 

32  133  169 

225  400  150 

235  . 

689  3,000  1,000 

338  160  120 

121  50  25 

131 . 

325  . 

52  20  16 


Power  C». 
Vacuum 
< 'leaner* 
Units  Sold 


301  151 

348  in 
63  41 

233  190 

322  364 

2.813  1,590 
8  3  7  451 

98  8  82) 

168  124 

173  204 

103  222 

1,907  l,49J 
1.410  1,4)3 
2,413  1,64) 
79  45 

838  1.010 
4  9  3  254 

4.463  3,101 
860  45) 

310  215 

2  5  0  345 

Y,  158  '"626 
1,251  1,136 
4,88  7  4,825 

80  2  68< 
42  1  49) 

627  36) 

1.014  876 

623  422 


,  ■ 
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910  • . 

1,160  *1,269 
1,267  80 

4,661  73,577 
2,750  >99 

1,000  1,293 

6.982  710 

3.983  >1,309 
3,500  *3,810 
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>180 

4,758 

9 

100  >. 

3,563 

85 

5,500 

20 

138 

>55 

790 

*142 

1,713  >. 

1,357  1,352 

2,049  2,059 

2,714  2,697 


82 . 

442  . 

626  7,200  5,200 
54  144  108 


259  199 

1,48  5  1.329 
1,990  1,593 


SOUTHEAST  South  of  Ohio  River,  East  of  Mississippi  River 
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2  . 

6 

9 
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50 

30 
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117 

20 

5 
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20 

40 

25 

462 

355 

222 
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71 

45 
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366 
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314 
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91  . 
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100 

•1,762 

394 

53 

10 

493 

340  . 

CENTRAI>  West  of  Mississippi  River,  East  of  Rocky  Mountains 


56  2 

12  6 

33  9 

5  I 


24  32 
3  2 


158  1,405  100  1,230 


44  *475  *299 


.  912 

17,131  >1,150 
3,207  > . 


612  931 

104  I02 


1,651  1,878  791  476  664 


58 

233  383 


38 . 

327  . 

20  32 


1,612  375 

.  >196 

4.300  818 

2.869  >1,297 

2,215  272 


665  600 
478  1,428 

35  12 


143 

1,467 

1,594 

5 

10 

1,356 

1,100 

106 

132 

75 

60 

4 

4,828 

3,501 

40 

80 

1,600 

1.300 

247 

98 

400 

200 

286 

310 

270 

290 

576 

187 

4,526 

2,361 

1,078 

1,659 

10.822 

9.975 

237 

233  . 

45 

29  . 

260 

232 

1,103 

761 

166 

120 

1,000 

750 

440 

173 

600 

266 

299 

2,098 

1,850 

1,449 

2,199 

652 

300 

504 

366  . 

918'  1,2871. 

>untains 

41  1 

258 

4,698 

26,377 

19,943 

366 

i89 

5,632 

4.024 

1,050 

665 

2,475 

1,275 

284 

202 

400 

300 

730 

384 

2,855 

1,585 

219 

213 

4,000 

3,000 

553 

528  . 

641 

469 

3.900 

3,500 

1,013 

1,138  . 

432 

213 

7,300 
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3,770 

2,191 

>4,895 

52,873|  270,883 

180,686 

10 

5 

37 

5 

250, 
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10 

376 
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1^ 
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75 

16 

10 

5 

228 

63 

5^ 

74 

41 

120 

95 

29 

25 

15 

80 

438 

184 

17  ... 

50 

30 

525 

30 

10 

114 

34 

19 

413 

95 

66 

525 

1,340 

1,090 

1.344  1. 

147 

79 

72 

63 

256 

125 

20 

271 

90 

45 

49 

10 

283 

1.596  1. 

191 

228  .  .  764  51) 

6,189  3,828  20.316  13.9’) 

730  599  237  2H 

99  69  180  IS* 

.  163 

75  207  2S^ 

485  250  272  3* 

361  2?’ 


200  75  684  41} 

1.067  4® 


109.5901  87,I68|  406,6531  3I6.353|  48.945|  23,352|  I5,247|  I  l,354|  I9,296|  7,639|  3,899|  3,0I9|  64,895|  52,873|270.883|  I80.686|  I5.842j 
tMass  totals  of  four  additional  companies.  >Operate  a  Ras  service.  ‘Commenced  selling  November,  1934. 


'  "  750  100  213  i)S 

’"  232  "'ll7]  413^* 
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and  Dealers  for  the  Full  Year  1934 

Comparisons  of  these  sales  totals  with  1933 — Embracing  more  than  ten  million  domestic  consumers — 
With  data  on  average  consumption,  revenue,  appliance  sales,  salesmen  and  advertising  expenditure 


Dnierp  Vac¬ 
uum  Cleaners 
Cnits  Sold 


1934  I  1933 


Power  Co. 
Small  Appli¬ 
ances 

Units  Sold 


1934  I  1933 


Dealers  Small  Appl. 
Units  Sold 


1934  I  1933 


175 

700 

250 

75 

600 

200 

3.826 

21.854 

901 

2.198 

3,917 

16,834 

700 

1,892 

956 

18.000 

1,600 

. 

980 

15,000 

1,400 

. 

12.601 

14,019 

19,780 

1,844 

13,457 

3,415 

21,962 

20,000 

60,500 

3,481 

2,631 

4,804 

118,3*6 

32.823 

5,750 

1,500 

9,071 

14,666 

16,617 

2.141 

4,010 

3,189 

18.071 

15,000 

49,700 

2,247 

2.317 

4.685 

106.787 

22.009 

5,129 

2.000 

7.000 

5.000 

70,000 

58,000 

200 

206 

4,000 

4,000 

27.240 

21.400 

439,240 

361,420 

11.(100 

1.500 

4.000 

1.000 

8.000 

1.200 

5.000 

700 

230,666 

10,000 

18,000 

6.000 

200.000 

8.000 

15,000 

5.000 

165 

1.955 

1.200 

230 

1.673 

750 

1,330 

1.330 

8,785 

25,597 

51,577 

7,692 

7.939 

21,970 

48,070 

7,701 

9,000 

8.000 

25.000 

863 

200 

23.000 

848 

150 

250,000 

11,398 

225,000 

11.437 

5,500 

18,109 

3,570 

4.349 

17,892 

3,334 

■500 

400 

6,600 

46,925 

18.561 

4.394 

38,114 

14,237 

20.000 

6.000 

154,700 

1 18,600 

250 

219 

2,352 

15,528 

10,206 

50,263 

5,708 

7,308 

1.556 

5,585 

7,270 

22.875 

4.146 

5,194 

2.G00 

t.soo 

iob 

3.000 

1.300 

500 

100 

2.000 

975 

400 

7,566 

18.000 

6.500 

6.000 

15,000 

5,100 

16,897 

35,458 

3;239 

15,188 

Total  Sales  of 
Appliances 
by  Power  Co. 

.\ppl.  Sales 
per  Customer 

Total  Domestic 
Consumers 

.\v.  Annual 
Domestic 
Kw.-Hr. 

C  onsumption 

.■Vv.  Revenue 
per  Customer 

1934 

1933 

1934 

1934 

1934 

1933 

1934  |l 

fHEAST 

North  of  the  Ohio  River,  East  of  the  Mississippi 

$133,708 

$142,267 

5.12 

26.083 

607 

583 

$36.84 

966,523 

917,264 

7.65 

126,665 

687 

654 

40.95 

59,387 

60,448 

1.69 

35,143 

363 

355 

21.78 

165,770 

113,053 

5.07 

32,674 

475 

455 

31.21 

281,466 

236,143 

2.80 

'  102,000 

562 

540 

31.87 

1,695,199 

1,005,252 

6.10 

278,357 

665 

632 

27.97 

1,503,978 

1,164,208 

5.09 

295.793 

530 

503 

35.75 

1,170,000 

803,000 

7.95 

147,371 

704 

661 

33.60 

168,307 

168,628 

4.40 

37,951 

603 

569 

38.54 

214,532 

249,555 

5.35 

40,461 

404 

388 

32. 16 

57,835 

23,162 

1.26 

46.099 

483 

446 

37.08 

2,004,500 

1,509,950 

3.75 

533,123 

675 

645 

34.30 

506,252 

539,880 

2.56 

197,706 

707 

637 

30.05 

608,760 

525,698 

3. 12 

194,737 

656 

617 

27.55 

296,476 

227,983 

3.11 

95,400 

553 

529 

33.03 

582,485 

569,528 

7.50 

77,705 

615 

584 

45.66 

1,161,914 

741,739 

17. 15 

67,831 

647 

621 

38.26 

3,410,535 

2,836,502 

4.46 

764,613 

766 

740 

33.69 

707,952 

374,677 

1.48 

476,896 

719 

694 

28.99 

373,655 

281,246 

9.50 

39,347 

548 

538 

32.  11 

448,297 

443,498 

4.90 

91,283 

620 

585 

42.40 

145,463 

140,723 

3.12 

46,608 

542 

522 

38.94 

1,249,854 

753,856 

8.00 

155,781 

664 

633 

31.21 

951,024 

697,480 

3.09 

316,008 

626 

605 

35.48 

2,177,122 

1,805,593 

2.83 

713,621 

520 

500 

36.80 

599.320 

668.221 

3.80 

156,633 

482 

465 

34.73 

630,340 

421.381 

9.80 

64,295 

506 

478 

32. 17 

520,467 

368.973 

3.82 

136,248 

454 

425 

26.99 

1,292,511 

1,329.501 

3.20 

403,906 

486 

459 

32.09 

308,500 

270,988 

10.01 

29,812 

619 

553 

38.74 

647,534 

568,519 

11.80 

547,986 

575 

539 

32.58 

750.000 

600.000 

15.15 

49,588 

587 

543 

35.41 

782,649 

716.195 

3.37 

232,446 

643 

621 

37.99 

862,479 

829.421 

3.09 

279,611 

754 

730 

34.54 

329,258 

367,654 

3.22 

102,281 

457 

443 

31.37 

Power  Co. 
Salesmen 


190 

201 

126 

20 

18 


24 

190 

SO 

78 

12 


31 

85 

517 

18 

10 

30 

20 

175 

28 

230 


58 

30 

55 

132 

23 

I2C 

85 

61 

71 

25 


139 

185 

98 

19 

18 


16 

188 

60 

77 

12 

27 

80 

578 

24 

6 


30 

20 

105 

18 

215 


56 

30 

49 

1341 

23 


120 


64 


South  of  Ohio  River,  East  of  Mississippi  River 


169.200 

130,300 

5 

65 

28,903 

501 

492 

36 

91 

1,107,351 

615,159 

15 

90 

69.368 

871 

792 

33 

44 

262,027 

137,221 

5 

.15 

50,879 

521 

493 

27 

22 

2.448.462 

1,108,305 

20 

40 

120,033 

888 

803 

35 

53 

398,496 

324,742 

6 

08 

65,537 

578 

544 

32 

63 

832,393 

552,100 

15 

75 

52,715 

680 

659 

40 

00 

176,160 

179,550 

1 

76 

100,724 

825 

756 

39 

96 

442,534 

273,585 

6. 

57 

67,430 

797 

751 

54 

21 

1,824,857 

676,878 

19 

35 

94,271 

774 

612 

31 

96 

10 

30 

37 

177 

25 

29| 

19 

45 

100 


f'ENTRALr  West  of  Mississippi  River,  East  of  Rocky  Mountains 


140 


40 


439 

100 

1.486 

1.300 

250 

390 

281 

4.705 

400 

100 

1,225 

900 

ISO 

210 

296 

4,500 

10,331 

439 

388 

16,000 

2,331 

1,626 

11.455 

25,923 

1,229 

2,294 

7,467 

5,830 

7.020 

251 

35,800 

200 

22,301 

40,000 

30.000 

200 

18.423 

35,000 

14,000 

757 

1.110 

13,637 

14.738 

1,235 

2,076 

2,096 

4,429 

2,430 

14.744 

93,570 

1,560 

5,038 

60.000 

331 

250 

273 

175 

5,531 

4.000 

4,562 

3.000 

10,972 

36,025 

21.253 

8,044 

29,244 

18,250 

3,794 

36,808 

‘t565 

554 

150 

400 

1.400 

3,271 

321 

mo 

364 

1,000 

8,265 

6,068 

66,948 

7,133 

53,578 

3,648 

2,689 

7.200 

9,170 

5,099 

12.738 

5.305 

2,005 

2,500 

6,900 

4,255 

2,431 

9,539 

2,984 

3,000 

5,270 

22,960 

2,000 

4,400 

20,000 

1.800 

1,200 

27,050 

14,500 

4.^ 

3,30t' 

49,500 

33,000 

1.677 

134,892 

8io 

4.202 

1,528 

7,496 

4.042 

914.177 

689,132 

1,715,832 

1,357,203 

69,228 

3.45 

20,483 

517 

483 

31.17 

90,076 

83,528 

1.52 

59,464 

663 

626 

33.49 

42.044 

31,863 

7.40 

5,686 

458 

402 

29.50 

89,788 

1.76 

51,870 

637 

582 

31.51 

400,000 

280.666 

4.60 

87,000 

618 

493 

30.00 

115,920 

92.848 

6.02 

19,229 

500 

486 

36.32 

276,000 

181,044 

14.75 

18,707 

660 

615 

35  33 

251,312 

169,644 

3.55 

70,685 

478 

4^ 

36.47 

894,091 

632.925 

2.98 

300,690 

609 

587 

33.96 

263, 1 70 

204,296 

10.80 

24,306 

429 

406 

29.93 

150,086 

65,294 

9.20 

16,362 

710 

612 

34.15 

123,220 

79.423 

3.48 

35,433 

652 

638 

31.78 

391,479 

260,562 

11.25 

34,690 

659 

613 

41.29 

378,931 

174,594 

8.60 

44,233 

552 

494 

36.72 

146,354 

102.249 

6.63 

22,108 

544 

517 

34.11 

826,004 

813,500 

2.62 

31,683 

713 

617 

40.32 

33%  increa 

245,014 

824 

754 

. 

93.000 

732 

698 

WESTERN- 

-West  of  Rocky 

Mounh 

sins 

565,092 

382.077 

6.30 

89,741 

716 

705 

35.  12 

527,185 

726 

733 

32  57 

266,380 

193,740 

3.69 

72,055 

972 

912 

39.06 

349,141 

187,036 

8.08 

43,482 

1,236 

1,230 

37.00 

138,543 

94.148 

7.05 

19,787 

580 

562 

34.81 

321,120 

187,391 

8.80 

36,525 

1,220 

1,250 

48.45 

139,970 

112,239 

2.27 

61,365 

600 

624 

31.20 

550,560 

356,952 

10. 15 

54,557 

706 

707 

33.95 

356.658 

194,902 

6.95 

51,453 

1,610 

1,646 

37.36 

648,180 

530,031 

6.40 

100,793 

502 

473 

29.99 

402.672 

203,619 

4.05 

99,209 

1,015 

1,014 

30.95 

383,927 

256,182 

2.72 

141,507 

993 

997 

31.02 

260,623 

207,707 

4.31 

60,405 

571 

545 

33.94 

44,316,101 

32,487,820 

*4.38 

10,130,629 

•655 

S622 

‘34. 57 

>2 

30 

101 

'2 

10 


120 

40 


391 


37 


Consumers  Per 
Salesman 

Power  Co.  .Adver¬ 
tising  Expenditure 

Advertising 
per  Consumer 

Com¬ 

pany 

1934 

1934  1 

1933  1 

1934  1 

1,738 

$9,501 

$9,862 

$0.36 

1. 

1,665 

47,900 

32,350 

0.38 

2. 

5,020 

3,500 

4.000 

0. 10 

3. 

2,330 

9,683 

3.404 

0.31 

2,550 

12,000 

10,000 

0.  12 

5. 

1,465 

126,133 

92,009 

0.45 

6. 

1,472 

108.731 

95,422 

0.34 

7. 

1,170 

83,500 

34,500 

0.57 

8. 

1,892 

7,353 

7,169 

0. 14 

9. 

2,248 

5,166 

6,976 

0. 13 

10. 

1,918 

9,917 

9,105 

0.21 

11. 

2,800 

227,471 

187,440 

0.43 

12. 

988 

67,000 

74.000 

0.34 

13. 

2,495 

129,854 

61,781 

0.67 

14. 

7,820 

39,365 

37,384 

0.41 

IS. 

2,510 

44,390 

39,653 

0.57 

16. 

797 

40,370 

33,874 

0.59 

17. 

1,375 

432,451 

368,770 

0.57 

18 

25,938 

84,140 

111,250 

0. 18 

19. 

3,935 

26,000 

19,000 

0.66 

20. 

3,040 

21. 

2,325 

14,496 

13,859 

0.31 

21 

890 

86,223 

54,503 

0.55 

23. 

11>250 

144,328 

83,511 

0.46 

24. 

3  095 

25. 

2,700 

24,988 

29,963 

0. 16 

26. 

2,140 

22,980 

14,651 

0.36 

27. 

2,480 

33,900 

27,504 

0.25 

28. 

3,060 

29. 

1,295 

11,388 

10,205 

0.38 

30. 

4,560 

89,000 

60.000 

0. 16 

31. 

583 

21,500 

14,500 

0.44 

31 

3,800 

91,000 

80,000 

0.39 

33. 

3,925 

40,750 

37.900 

0.  15 

34. 

4,071 

23,445 

18,332 

0.24 

35. 

2,890 

21,000 

16,120 

0.76 

36. 

2,300 

22,614 

18,553 

0.33 

37. 

1,372 

35,062 

9,134 

0  69 

38. 

678 

140,000 

87,000 

1.17 

39. 

2,610 

23,092 

10,719 

0.35 

40. 

1,820 

41. 

5;275 

30,000 

35.000 

0.30 

41 

1,492 

95,000 

88,000 

1.41 

43. 

942 

137,000 

76,000 

1.45 

44. 

2.929 

4.843 

1,288 

0.24 

45. 

6,607 

38. 1 1 1 

27,373 

0.64 

46. 

1,421 

3,521 

2,367 

0.62 

47. 

6,483 

26,842 

6,276 

0.52 

48. 

3,480 

40,000 

30,000 

0.46 

49. 

1,370 

22,068 

654 

1.15 

50. 

1,555 

13,462 

10,987 

0.72 

51. 

2,360 

57.594 

45.911 

0.82 

51 

2.980 

68.311 

26,354 

0.23 

53. 

-2,025 

18,296 

14,000 

0.75 

54. 

1,636 

16,602 

14,257 

1.02 

55. 

1,070 

41,353 

31,858 

1.17 

56. 

1,235 

30,000 

25.000 

0.87 

57. 

1,470 

34.713 

13,628 

0.78 

58. 

885 

9.910 

6,556 

0.45 

59. 

650 

60. 

2.040 

145,465 

109,131 

0.60 

61. 

2,320 

100.000 

1.07 

61 

2,300 

75.000 

50.000 

0.84 

63. 

140.000 

145.839 

64. 

1,945 

18.204 

6,708 

6.25 

65. 

1,605 

34,800 

19,547 

0.78 

66. 

1,315 

3,203 

3,56o 

0.06 

67. 

708 

21,243 

10,163 

0.  58 

68. 

5,578 

69. 

1,470 

45.258 

24,330 

0.83 

70. 

2,700 

58.071 

37,511 

1.13 

71. 

1,675 

76,283 

77,461 

0.76 

71 

3.290 

38.47/ 

22,526 

0.39 

73. 

4,700 

74. 

4,130 

14,341 

10,528 

0.51 

75.t 

*2,375 

3,818,162 

2,798,224 

*0.38 

Total 

'Rent 


ranct's.  ^Weighted  average.  ^Straight  line  average.  'Rent  water  heaters.  ’Operate  a  gas  service  and  rent  ranges. 
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One  of  a  Series  of  Intimate 
Talks  with  Industry  Executives 


Wishon  Talks  About  Rates 


HENEVER  two  or  more  util¬ 
ity  men  get  together  these 
days  one  of  the  first  questions 
asked  is,  “What  are  you  doing  about 
rates?”  So  it  is  little  wonder  that, 
despite  all  the  published  information 
on  the  subject,  some  two  hundred  util¬ 
ities  and  regulatory  bodies  have  writ¬ 
ten  San  Joaquin  Light  &  Power  Cor¬ 
poration  for  intimate  details  of  its 
original  “free  electricity”  plan,  the 
subsequent  “inducement  offer”  and 
later  “half-off”  program.  All  of  these 
rate  developments  have  taken  place 
within  a  year,  and  to  understand  their 
frequency,  significance  and  success  one 
must  appreciate  the  dynamic  personal¬ 
ity  and  homely  philosophy  of  A. 
Emory  Wishon,  president  of  San 
Joaquin  Power.  Emory  Wishon  has 
grown  up  in  the  power  business,  son 
of  a  pioneer  who  envisioned  the  build¬ 
ing  of  an  empire  in  the  San  Joaquin 
Valley  along  with  the  construction  of 
a  power  system.  There  is  a  story  he 
tells  of  his  father  which  has  affected 
his  whole  career  and  which  explains 
much  of  his  success.  He  had  just  been 
appointed  to  his  first  executive  post — 
division  manager — when  one  day  his 
father  asked  him:  “Son,  what  is  the 
most  important  element  in  utility  man¬ 
agement?” 

Without  hesitation  he  replied:  “To 
earn  dividends  for  the  stockholder.” 

“You’re  wrong,”  his  father  said. 
“Try  again.” 

“To  render  good  service,”  he  stated 
after  some  thought. 

“That’s  only  part  of  it.  Sleep  on  it 
and  give  me  the  answer  in  the  morn¬ 
ing.”  He  was  no  closer  the  next  day, 
so  his  father  answered  the  question  for 
him  in  these  words:  “The  most  impor¬ 
tant  element  of  management — and  I 
don’t  w'ant  you  ever  to  forget  it — is  to 
keep  the  customer  satisfied.” 

This  story  kept  running  through  my 
mind  as  he  talked  about  rates.  “Speak¬ 
ing  of  rates,  no  one  ever  saw  a  kilo¬ 
watt-hour,  yet  the  public  has  paid  for 
billions  of  them.  When  a  merchant 
sells  you  a  sack  of  potatoes  he  talks 
about  the  potatoes  and  not  the  sack; 


An  Interview  by 
C.  W.  LEIHY 

when  he  sells  you  a  gallon  of  whisky 
he  talks  about  the  whisky,  not  the 
gallon.  We  have  talked  too  long  about 
rates  and  kilowatt-hours,  rather  than 
the  cost  and  value  of  service.  Whether 
it  is  the  electric  business,  the  peanut 
business  or  the  hat  business,  the  price 
charged  for  a  commodity  must  at  least 
pay  the  cost  of  doing  business,  if  the 
business  is  to  continue.  This  is  one 
yardstick  that  is  universally  correct. 

“Determining  the  price  to  be  charged 
for  electric  service  under  widely 
varying  conditions  is  a  complex  and 
technical  job.  You  can  make  two 
schedules,  each  of  which  will  bring  in 
the  same  return.  One  of  them  will 
create  ill-will  and  suspicion;  the  other 
will  win  good  will  and  create  business. 
Rate  engineers  can  determine  a  rate 
that  is  empirically  and  theoretically 
right  on  the  basis  of  return  to  the  com¬ 
pany  and  a  fair  charge  to  the  customer, 
but  it  also  must  be  psychologically 
right  to  the  customer.  Rate  engineers 
are  not  always  psychologists.  Also, 
psychologists  are  not  always  able  to 
figure  rates  that  wdll  be  fair  to  the  com¬ 
pany  and  satisfactory  to  the  customer. 

“The  customer  is  not  interested  in 
ohms,  amperes,  watts,  corona,  har¬ 
monics  or  impedance.  He  is,  or  should 
be,  interested  in  lamps,  washing  ma¬ 
chines,  refrigerators,  mangles,  space 
heaters,  electric  ranges  and  a  hundred 
and  one  labor-saving,  comfort-giving, 
electrical  gadgets;  things  that  he  can 
see,  feel,  use  and  enjoy.  He  knows 
dollars  and  cents.  Tell  him  how  many 
cents  it  will  cost  per  day  to  run  that 
refrigerator  or  to  keep  his  wife  off  the 
washboard.  He  is  not  as  dumb  as  we 
are. 

Here  I  interjected  a  question  about 
the  laboratory  experiments  in  rates 
that  San  Joaquin  Light  &  Power  Cor¬ 
poration  had  been  conducting. 

“In  our  own  case  we  figured  that 
first  of  all  our  experiment  must  assure 


us  the  cost  of  doing  business.  Loss 
of  load  during  the  depression  left  us 
with  a  surplus  in  production,  trans¬ 
mission  and  distribution  plant.  The 
mass  psychology  for  economies  had 
curtailed  use  of  our  commodity  by 
thousands  upon  thousands  of  our  cus¬ 
tomers. 

“We  wanted  to  break  the  habit  of 
non-use;  to  put  the  current-consuming 
devices  back  into  service.  We  had 
facilities  to  do  this  without  great  addi¬ 
tional  expense.  We  first  offered  ‘free 
electricity’  to  all  domestic  and  com¬ 
mercial  consumers  for  all  electricity 
consumed  per  month  for  April  and 
May  over  the  amount  consumed  for 
March.  For  agricultural  pumping  we 
offered  all  additional  electricity  used 
for  April  and  May  as  compared  to  the 
same  months  the  year  previous  at  one- 
half  the  regular  price.  We  didn’t  con¬ 
fuse  the  customer  by  technical  rates. 
We  advertised  in  newspapers,  on  bill¬ 
boards,  by  radio,  direct  mail  and  per¬ 
sonal  calls.  Manufacturers,  jobbers 
and  dealers  helped. 

“Newspapers,  poster  boards,  special 
show  windows,  banners,  broadsides, 
cooking  schools,  classes  in  home  light¬ 
ing,  specialists  in  commercial  lighting 
and  traveling  kitchen  coaches  told  our 
story.  One  electrical  show  in  a  town 
of  65,000  people  had  35,700  in  attend¬ 
ance  in  a  three-day  stand.  We  bally- 
hooed  in  simple  terms  that  the  people 
might  understand  what  we  had  to  offer. 
We  got  results.  The  customer  got  a  lot 
more  service  and  was  happy.  Old  ap¬ 
pliances  came  off  the  shelves,  and  new 
appliance  sales  jumped  several  hun¬ 
dred  per  cent,  compared  to  the  same 
period  the  previous  year. 

“Then  followed  the  ‘inducement 
offer’  and  the  ‘half-off’  offer.  The  pro¬ 
gram  and  the  results  were  about  the 
same.  The  habit  of  non-use  was 
broken.  A  still  greater  use  was  a  com¬ 
paratively  easy  sale  when  we  told  our 
story  in  the  merchant’s  language. 

“The  greater  the  use  of  facilities  the 
quicker  we  can  make  further  rate  re¬ 
ductions.  We  must  build  load, 
must  sell.” 
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A.  EMORY  WISHON,  president  of  the  San  Joaquin  Light  &  Power  Cor¬ 
poration,  is  an  enterprising  utility  executive  who  bases  his  management 
policies  on  getting  satisfied  customers  to  use  more  electricity.  He  does 
not  hesitate  to  depart  from  heaten  paths  to  accomplish  these  objectives. 
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there  never  was  any  excuse  for  perverting  this  worthy 
cause  into  a  subsidized  competitive  assault  on  an  indus¬ 
try  over  which  local  government  exercises  more  control 
than  it  does  over  any  other.  Now  the  country  is  entitled 
to  know  whether  it  will  continue  to  be  chicaned  into 
helplessness  by  bureaucracy  or  whether  unimpassioned 
deliberation  will  not  disclose  that  the  Constitution  shall 
reclaim  its  place  on  the  pedestal  where  all  the  world 
has  been  wont  to  revere  and  emulate  it  as  a  charter  of 
freedom. 
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T.V.A,  Strikes  a  Snag 

WHETHER  the  T.V.A.  competition  with  regulated 
private  industries  within  the  confines  of  a  state  is 
within  the  Constitution  now  will  get  the  ultimate  judi¬ 
cial  test  it  deserves.  Judge  Grubb’s  decision  in  the  suit 
brought  by  the  preferred-stock  holders  of  Alabama 
Power  Company  to  question  the  legality  of  sale  of 
properties  to  T.V.A.  is  that  T.V.A.  is  engaging  in  activ¬ 
ities  beyond  its  legal  authority  when  it  manifestly  in¬ 
tends  to  make  the  direct  sale  of  power  superior  to  the 
weakly  associated  program  of  flood,  erosion  and  navi¬ 
gation  control.  Likewise,  P.W^A.  may  be  conforming 
to  the  Constitution  in  lending  money  to  the  municipali¬ 
ties,  but  when  that  money  is  earmarked  specifically  to 
build  electric  systems  it  is  wrong.  The  court  holds  it 
illegal  to  advance  funds  for  an  enterprise  which  in 
itself  is  illegal,  and  therefore  permanently  enjoins  the 
towns  from  accepting  these  funds  for  those  particular 
purposes. 

The  issue  of  private  versus  government  operation 
will  be  squarely  joined  in  the  review  which  the  United 
States  Supreme  Court  will  have  to  give  to  this  decision 
when  the  announced  appeal  brings  it  to  its  door.  If  the 
ruling  is  adverse  there  is  already  talk  of  starting  a  con¬ 
stitutional  amendment  on  its  long  rounds  so  that  the  pub¬ 
lic  ownership  fanatics  can  have  a  clear  path.  But  around 
T.V.A.  offices  the  sentiment  is  reported  to  be  less  cock¬ 
sure.  Their  profession  of  purity  of  intent  in  tacking 
river  control  onto  power  control,  followed  by  unprece¬ 
dented  propagandizing  for  “yardsticks.”  has  been  too 
much  like  denying  that  the  cur’s  long  tail  explains  the 
wagging.  As  Ben  Jonson  said  in  his  Catiline,  “The 
dignity  of  truth  is  lost  with  much  protesting.”  The 
undignified  scramble  to  get  the  government  into  busi¬ 
ness  in  a  big  way  has  received  at  least  a  temporary- 
check. 

No  forward-looking  person  will  object  to  the  gov¬ 
ernment  harnessing  our  streams  so  that  our  soil,  our 
forests  and  our  interior  navigation  network  will  be  so 
safeguarded  as  to  protect  our  economic  future.  But 


Fresh  Starting  Points 

AS  has  been  so  well  stated  by  Dr.  Whitney,  no  one 
Jr\.  dares  to  say  what  electricity  may  do  in  the  future. 
Discoveries  and  inventions  are  not  terminals;  they  are 
merely  fresh  starting  points.  It  is  equally  true  that 
electrical  applications  are  not  finished.  They  afford 
the  base  upon  which  to  build  business. 

Electric  lighting  is  just  coming  into  its  own.  The 
science  of  seeing  opens  new  horizons,  the  neon  and 
other  gaseous  lights  still  afford  promises  of  overcom¬ 
ing  the  inefficiency  of  the  resistance  filament  lamp  and 
offer  splendid  aids  to  architectural,  decorative,  sign 
and  traffic  lighting.  The  built-in  lighting  is  an  in¬ 
dication  of  the  evolution  of  light  and  its  embodiment 
in  architecture  as  a  primary  element.  Our  streets  and 
highways,  offices  and  homes  are  crude  examples  of  the 
lighting  of  the  future. 

And  when  we  glance  at  the  possibilities  of  home 
electrification  we  are  staggered  at  the  magnitude  of 
the  market.  Air  conditioning,  off-peak  house  heating, 
hot  water  heating,  electric  cooking,  television,  the 
photocell  applications,  the  small  appliances,  the  lights 
and  controls.  There  is  a  $15,000,000,000.  market  that 
will  be  sold,  and  if  sold  will  stimulate  an  expansion 
in  durable  goods  that  staggers  the  imagination.  The 
equipment  is  almost  perfected,  the  sales  knowledge 
exists  and  the  electrical  industry  is  ready  to  start  on 
this  task  on  a  scale  that  is  fully  warranted  by  the  busi¬ 
ness  prospects. 

In  general  industry  there  is  an  equal  opportunity 
for  electrification,  for  improvement,  for  new  devices 
and  for  more  applications.  The  motor  and  electric 
light  are  simply  steppingstones  to  mount  upon.  Elec¬ 
tric  furnaces,  electric  heat  and  electric  welding  cut 
costs  and  speed  fabrication.  The  electrical  controls, 
instruments,  tubes  and  photocells  automatize  produc¬ 
tion  and  introduce  precision  and  flexibility.  Electro¬ 
chemists,  with  their  new  platings,  are  now  bringing 
out  electrodeposition  of  non-metals,  are  producing  syn¬ 
thetic  products  ranging  from  building  materials  to 
rare  jewels.  They  are  remodeling  practices  in  all  lines 
of  production  from  ceramic,  to  paints,  to  lacquers,  to 
automotive,  to  boilers.  In  building  construction  and 
materials  there  is  a  startling  evolution  going  on  in 
material  and  practice.  And  yet  some  think  we  have 


44  (490) 


ELECTRICAL  WORLD  >  MARCH  2,  1935 


i 


reached  a  terminal  point  in  the  movement  toward  indus¬ 
trial  electrification. 

But  there  are  other  markets.  Look  at  transporta¬ 
tion  on  land,  water  and  air — ^the  new  things  are  elec¬ 
trical.  In  communication  the  surface  is  only  scratched 
in  television,  radio,  telegraph  and  telephone.  In  power 
supply,  from  d.c.  transmission  to  a  house  service,  all 
apparatus  and  all  methods  are  threatened  with  change 
because  the  genii  of  electricity  are  hard  at  work  doing 
new  things.  Electrical  men  are  proud  of  their  records 
in  the  past,  but  now  is  the  time  to  get  the  vision  of 
Ur.  Whitney  and  look  ahead.  No  one  dares  to  place 
limits  upon  what  electricity  will  do  in  the  future. 

• 

Keep  Voltage  Abreast 
of  User  Psychology 

NELECTRIFIED  minds  have  queer  ways  of  ex¬ 
pressing  things  when  they  lack  the  jargon  of  the 
technical  man.  Thus,  a  newcomer  said  to  the  utility 
manager:  “Your  service  is  bad.  Why,  I  can’t  toast  my 
bread  as  fast  as  I  can  eat  it.  That  wasn’t  true  where 
I  came  from.”  That  was  merely  his  eloquent  way  of 
saying  that  a  voltage  survey  was  probably  needed. 
Voltage  drops  and  the  need  for  regulation  mean  noth¬ 
ing  to  him.  but  he  has  his  conscious  reactions  to  the 
results. 

Voltage  regulation  is  undoubtedly  better  than  it 
ever  has  been.  Many  companies  are  diligent  in  run¬ 
ning  down  the  causes  of  low  voltage  and  correcting 
them.  Even  then  there  are  still  sections  that  have  not 
been  explored  as  thoroughly  as  others.  In  addition, 
there  are  those  properties  on  which  the  job  is  put  off 
to  another  year.  There  seems  to  be  no  worse  way  of 
courting  unfavorable  customer  opinion,  unless  it  be  the 
toleration  of  intolerable  service  interruptions.  Users 
are  progressively  more  informed  on  what  kind  of  serv¬ 
ice  they  need  in  order  to  derive  satisfaction  from  the 
appliances  they  rely  upon.  Little  appliances  have  their 
little  annoyances  if  voltage  is  poorly  regulated,  but  the 
bigger  appliances  have  bigger  annoyances.  Any  one 
planning  a  range  program  realizes  this  and  is  short¬ 
sighted  if  he  does  not  act  on  it. 

Voltage  regulation  is  an  economic-engineering 
problem.  It  is  not  a  guess  installation  of  regulators, 
boosters  and  transformers,  nor  is  it  necessarily  the  cor¬ 
rect  answer  to  increase  wire  sizes,  extend  three-phase 
feeders,  redistribute  or  change  the  size  of  transformers. 
A  voltage  survey  in  each  area  should  be  followed  by 
an  economic  and  engineering  analysis.  Then  the  money 
spent  for  regulation  can  be  apportioned  intelligently. 
After  this  comes  the  check  to  see  if  results  correspond 
to  calculations.  One  system  recently  found  voltages 
ranging  from  85  to  130  in  spots  where  it  was  thought 
conditions  were  satisfactory.  Not  many  will  be  as  bad 
as  that,  but  instances  where  the  departure  from  normal 


is  half  as  much  will  be  found  to  be  not  so  few  if  they 
are  searched.  The  customer  is  interested  in  continuity 
or  quality  of  his  kilowatt-hours. 

Let's  Look  the  Facts 
in  the  Face 

LITTLE  STUDY  of  the  analysis  of  domestic  load 
building  for  the  year  1934,  presented  in  this  issue, 
indicates  that  there  are  important  changes  coming  in 
commercial  policy  and  practice  in  the  power  industry. 
As  in  every  great  emergency,  men  will  discover  how  to 
do  things  long  looked  on  as  impossible.  Under  pres¬ 
sure  of  need  the  barriers  will  be  broken  down,  tradi¬ 
tions  will  be  brushed  asunder  and  the  way  found. 

Two  points  stand  out.  First,  the  growth  of  domes¬ 
tic  load  in  most  systems  is  so  slow  that  it  would  take 
fifteen  to  twenty  years  at  the  present  rate  to  double  the 
present  630  kilowatt-hours  of  average  consumption. 
And,  second,  most  companies  that  are  actively  merchan¬ 
dising  appliances  are  making  no  better  progress  than 
those  companies  that  sell  no  appliances.  Yet  if  com¬ 
plete  and  universal  household  electrification  is  to  be 
achieved  in  response  to  the  present  demand,  this  is  no 
progress  at  all.  For  to  make  headway,  there  should  be 
an  average  domestic  consumption  of  1,500  to  2,000 
kilowatt-hours  in  the  next  three  or  four  years.  And 
this  is  beyond  the  hope  of  present  practice. 

The  similar  records  of  both  utilities  that  do  and  do 
not  merchandise  does  not  argue  that  power  company 
appliance  selling  is  not  worth  while.  Rather,  it  shows 
that  neither  those  companies  that  actively  merchandise 
nor  those  that  restrict  themselves  to  promoting  sales 
through  dealers  are  now  doing  enough  to  build  domestic 
load.  The  question  is.  What  more  can  be  done  both  in 
direct  selling  and  the  development  of  dealer  sales?  And 
if  residence  rates  are  to  continue  to  come  down  and 
open  the  door  for  electric  cooking,  water  heating  and 
air  conditioning  and  the  more  liberal  use  of  all  the 
other  appliances  the  answer  must  be  found. 

Increased  direct  sales  of  appliances  by  the  power 
companies  undoubtedly  lie  in  the  direction  of  greater 
man-power,  more  liberal  customer  financing,  larger  ap¬ 
propriations  for  advertising  and  better  organization  and 
planning.  Increased  sales  through  dealer  outlets  must 
be  developed  by  more  creative  co-operation  with  the 
local  trade — by  any  method  that  will  build  load  profit¬ 
ably — perhaps  by  paying  cash  commissions  on  the  load 
value  of  all  appliances  sold.  These  statistics  show  that 
the  dealers  do  the  bulk  of  the  business  and  therefore 
represent  the  greatest  opportunity. 

But  that  is  not  all.  At  present  too  many  power 
companies  lack  a  balanced  program  that  promotes  an 
increased  use  of  all  appliances,  adequately  supported 
by  sales  personnel  and  advertising.  Look  at  the  figures. 
Here  lies  the  weakness  and  here  much  progress  will 
soon  be  made. 
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Rayburn  Bill  Hearings  Open 

Dr.  W.  M.  Splawn  outlines  report  on  holding  company  investigation 
before  House  interstate  and  foreign  commerce  committee  —  Judge 
Robert  E.  Healy  also  testifies  —  Utility  executives  assail  bill 


Hearings  on  the  Rayburn  holding  com¬ 
pany  bill  opened  before  the  House  inter¬ 
state  and  foreign  commerce  committee 
last  week.  Testimony  by  Dr.  W.  M. 
Splawn,  member  of  the  Interstate  Com¬ 
merce  Commission,  who  has  acted  as  coun¬ 
sel  to  the  House  committee  in  its  holding 
company  investigation,  consumed  the 
entire  opening  session. 

Dr.  Splawn  presented  an  outline  of  the 
several  types  of  holding  company  struc¬ 
tures  as  he  had  classified  them,  praised 
the  great  degree  of  co-operation  shown 
the  investigators  almost  without  exception 
by  the  organizations  which  had  been  ap¬ 
proached  for  data,  and  concluded  with 
several  recommendations  for  facilitating 
the  regulation  of  holding  companies  as  at 
present  constituted. 

Asked  specifically  whether  control  or 
elimination  was  the  purpose  of  the  bill  be¬ 
fore  the  committee.  Dr.  Splawn  replied 
that  it  was  “control  during  the  process 
of  elimination,”  and  reiterated  it  as  his 
personal  conviction  that  even  had  the  in¬ 
vestigations  of  the  Federal  Trade  Com¬ 
mission  and  others  not  turned  up  a  list  of 
abuses  by  holding  companies,  their  exis¬ 
tence,  even  where  once  they  may  have 
served  a  good  purpose,  was  no  longer 
necessary  or  beneficial.  Dr.  Splawn  point¬ 
ed  out  what  he  regarded  as  the  regional 
operations  of  power  companies  as  opposed 
to  the  interstate  and  even  transcontinental 
character  of  the  operations  of  railroads 
and  communication  systems,  and  insisted 
that  it  remains  his  opinion  that  local  power 
companies  could  obtain  large-scale  bene¬ 
fits  without  the  corresponding  large-scale, 
inter-regional  connections,  physical  or  fi¬ 
nancial.  Regulation  of  power  companies 
should  be  local,  he  continued,  and  subject 
to  state  regulatory  bodies,  and  he  urged 
that  this  was  not  possible  where  the  real 
control  of  such  local  operating  companies 
was  vested  in  a  holding  company  far  re¬ 
moved  from  the  state  or  municipality  con¬ 
cerned. 

Judge  Healy  testifies 

At  a  subsequent  hearing  Judge  Robert 
E.  Healy,  member  of  the  Securities  and 
Exchange  Commission  and  formerly  coun¬ 
sel  for  the  Federal  Trade  Commission, 
testified  that  abuses  not  already  volunta¬ 


rily  corrected  by  the  holding  companies 
themselves  might  be  satisfactorily  elimi¬ 
nated  by  federal  regulatory  measures. 
During  his  description  of  Associated  Gas 
&  Electric  affairs  Judge  Healy  was  re¬ 
peatedly  interrupted  by  Charles  A.  Wol- 
verton.  Representative  from  New  Jersey, 
and  by  Clarence  F.  Lea  of  California. 

Judge  Healy  readily  admitted  that  most 
of  the  holding  companies  which  had  been 
guilty  of  objectionable  practices  were  of 
their  own  volition  proceeding  to  eliminate 
many  of  them. 

Pressing  his  objections  to  the  Wheeler- 
Rayburn  measure.  Representative  Wolver- 
ton  got  Mr.  Healy  to  agree  that  it  was  en¬ 
tirely  possible  through  corrective  legisla¬ 
tion  to  prohibit  the  millions  of  dollars  by 
write-ups  found  in  the  financial  statements 
of  holding  companies  by  the  Federal  Trade 
Commission.  He  conceded  further  that 
since  the  holding  company  bill  was  pro¬ 
posed  primarily  to  protect  investors  and 
consumers  against  alleged  evil  practices, 
their  interest  could  be  protected  by  regula¬ 
tory  legislation  without  compelling  disso¬ 
lution  of  the  organizations  in  which  their 
investments  were  made. 

Leaders  make  spirited  attack 

Utility  executives  continue  their  at¬ 
tack  on  the  Rayburn  bill  in  special  letters 
addressed  to  their  security  holders.  Alex 
Dow,  president  of  the  Detroit  Edison  Com¬ 
pany,  characterized  the  measure  as  “a 
most  destructive  and  drastic  piece  of  legis¬ 
lation.  If  passed  in  its  present  form  it  will 
seriously  affect  the  values  of  all  utility 
securities,  those  of  operating  as  well  as  of 
holding  companies.  This  legislation  is  a 
sample  of  the  spirit  of  propaganda  against 
utility  companies  to  which  the  public  has 
been  subjected  for  some  time.  This  propa¬ 
ganda  makes  an  unwarranted,  sweeping 
indictment  of  an  entire  industry  because 
of  the  alleged  wrongdoing  of  a  small  num¬ 
ber  of  companies.  By  far  the  prepon¬ 
derant  part  of  the  utility  industry  is  sound 
and  constructive,  and  the  generalized 
charge  of  mismanagement  and  fraud  is 
grossly  unfair.” 

In  a  joint  letter  to  stockholders  C.  E. 
Groesbeck,  chairman,  and  S.  R.  Inch, 
president  of  Electric  Bond  &  Share  Com¬ 
pany,  terming  the  proposed  legislation 


“grossly  unfair  and  unjust,”  maintained 
that  if  enacted  into  law,  it  “will  destroy  a 
large  and  useful  industry  and  public  serv¬ 
ice,  holding  and  operating  companies 
alike.”  George  Tidd,  president  American 
Gas  &  Electric  Company,  said  that  the  bill 
is  “utterly  vicious”  and  would  greatly  in¬ 
jure  all  operating  utilities. 

A  statement  was  issued  by  the  United 
Gas  Improvement  Company  to  the  effect 
that  there  will  emerge  a  full-fledged  sys¬ 
tem  of  government  operation,  centralized, 
bureaucratic  and  costly,  which  can  only 
lead,  in  the  end,  to  complete  socialization 
of  the  utility  industry. 

Protests  were  also  made  by  Henry  L. 
Doherty,  Philip  G.  Gossler,  H.  Hobart 
Porter,  Thomas  N.  McCarter  and  J.  F. 
Fogarty. 

• 

Riparian  Rights  Theory 
Replaced  in  California 

Establishing  the  rule  of  “reasonable 
use,”  the  state  Supreme  Court  has  laid 
down  a  new  water  doctrine  for  Cali¬ 
fornia,  overturning  the  80-year-old  ri¬ 
parian  rights  theory.  The  Supreme 
Court’s  decision  will  have  a  vital  effect 
upon  the  ultimate  construction  of  the 
great  central  valley  water  'project  in  that 
it  will  not  be  necessary  for  the  govern¬ 
ment  to  pay  for  waters  which  riparian 
owners  cannot  use,  biit  the  right  to  con¬ 
trol  which  the  old  doctrine  recognized. 

The  new  water  doctrine  repudiating 
the  riparian  theory  was  handed  down  by 
Associate  Justice  John  W.  Shenk  in  the 
case  of  Peabody  vs.  the  city  of  Vallejo. 
The  case  involved  floodwaters,  riparian 
waters,  appropriated  waters  and  under¬ 
ground  flow  and  storage  waters. 

Following  the  ruling.  City  Attorney 
O’Toole  said  that  the  decision  protects 
San  Francisco’s  $128,000,000  Hetch 
Hetchy  investment  and  will  end  pending 
litigation  against  the  project. 

Tax  Rehearing  Denied 

Petition  of  the  state  of  Illinois  for  a 
rehearing  on  the  question  of  payment  of 
the  2  per  cent  sales  tax  by  public  utility 
companies  has  been  denied  by  the  state 
Supreme  Court.  This  action  by  the 
high  court  will  result  in  the  release  to 
the  Commonwealth  Edison,  Public  Serv¬ 
ice  Company  of  Northern  Illinois  and 
Peoples  Gas  Light  &  Coke  companies  of 
more  than  $3,600,000  in  accruals  against 
this  tax  which  had  been  set  up  in  their 
income  accounts  in  1934  and  1933. 
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T.V.A.  Denied  Right  to  Compete 
With  Private  Utility  Companies 

Judge  Gruhh  in  Alabama  rules  that  federal  agency  cannot  sell  electric 
energy  —  Surplus  power  right  conceded  —  Court  also  bars  P.W.A. 
funds  —  T.  V.  A.  to  appeal  case 


Sale  of  electric  energy  by  the  Tennes¬ 
see  Valley  Authority  in  competition  with 
private  utilities  was  declared  illegal  last 
week  by  Judge  W.  1.  Grubb  in  the  fed¬ 
eral  district  court  in  Birmingham,  Ala. 
Dealing  specifically  with  a  contract  of 
January  5  under  which  the  Alabama 
Power  Company  transferred  its  north¬ 
western  Alabama  transmission  lines  to 
the  T.V.A.,  Judge  Grubb  held  that  under 
the  terms  of  the  contract  the  T.V.A. 
would  be  put  in  the  attitude  of  conduct¬ 
ing  a  business  in  the  State  of  Alabama 
in  a  proprietary  way  without  the  legal 
authority  to  conduct  such  a  business. 

Judge  Grubb  also  made  permanent 
his  temporary  restraining  order  enjoin¬ 
ing  fourteen  north  Alabama  towns  from 
accepting  or  expending  P.W.A.  funds 
for  the  construction  of  competing  sys¬ 
tems.  The  oral  decision  was  made  in  a 
suit  brought  by  a  group  of  holders  of 
Alabama  Power  preferred  stock,  contest¬ 
ing  the  constitutionality  of  the  T.V.A. 
act  and  of  the  T.V.A.  yardstick  program. 

Surplus  power  defined 

Conceding  that  attached  to  a  consti¬ 
tutional  power,  such  as  navigation,  na¬ 
tional  defense  or  flood  control,  a  surplus 
of  energy  could  be  sold.  Judge  Grubb 
stated:  “It  (T.V.A.)  has  a  right  to  sell 
the  surplus  energy  defined  to  be  the 
energy  over  and  above  what  the  T.V.A. 
would  create  in  the  use  of  some  of  its 
granted  constitutional  powers.  .  .  .  Now, 
I  get  the  idea  from  the  proof — I  have 
listened  to  it  intently — that  the  endeavor 
of  the  Tennessee  Valley  Authority,  not 
necessarily  that  the  act  says  so,  but  the 
administrators,  the  directors  in  the  ad¬ 
ministration  of  the  affairs  of  the  Ten¬ 
nessee  Valley  Authority,  have  not  ar¬ 
ranged  to  dispose  of  merely  a  surplus  of 
that  kind,  but,  on  the  contrary,  that  they 
have  treated  any  surplus  created  by  them 
of  any  size  and  without  any  regard  to 
its  being  created  for  the  physical — I 
mean  the  power  being  created  only  for 
the  physical  needs,  and  having  done  so 
with  the  expectation  of  disposing  of  it, 
either  in  the  way  of  furnishing  an  ex¬ 
ample  as  to  how  cheap  power  could  be 
made  when  the  government  made  it  or 
m  aid  of  this  experiment  that  is  being 
conducted  in  the  valley.  ...  It  seems 
to  me  that  the  evidence  does  show 
that  this  isn’t  a  surplus,  and  that  it  is 
not  to  be  attributable  to  any  constitu¬ 
tional  power;  and  therefore  it  leaves  the 
Tennessee  Valley  Authority  in  its  dispo¬ 
sition  of  it  in  the  attitude  of  a  proprietary 


utility,  just  as  the  Alabama  Power  Com¬ 
pany  was  before  it  made  this  contract, 
and  therefore  that  it  is  doing  so  is  ultra 
vires  of  its  right  as  a  corporation,  and 
that  its  directors  in  doing  so  acted  ultra 
vires  of  their  charter.” 

Concerning  the  right  of  the  P.W.A.  to 
lend  money  for  the  construction  of  com¬ 
peting  systems.  Judge  Grubb  ruled:  “Un¬ 
doubtedly  the  P.W.A.  and  the  T.V.A. 
think  they  are  doing  the  right  thing;  but 
if  the  court  holds  it  is  an  ultra  vires 
thing,  the  T.V.A.  engaging  in  this  busi¬ 
ness,  then  it  seems  to  me,  through  the 
knowledge  of  the  P.W.A.,  it  affects  their 
right  to  loan  money  and  the  right  of  the 
municipalities  to  receive  the  money,  to 
receive  it  to  aid  in  carrying  out  illegal 
competition,  or  based  on  an  illegal  com¬ 
petition,  or  based  on  an  illegal  business, 
and  in  that  event  the  T.V.A.’s  distribu¬ 
tion  would  be  illegal;  so,  it  seems  to  me 
that  the  injunction  ought  to  be  made 
permanent  as  to  that  feature  of  it  in 
the  final  decree.” 

T.V.A.  to  appeal  case 
Announcement  was  made  by  James  L. 
Fly,  chief  counsel  for  the  T.V.A.,  that  an 
appeal  would  be  filed.  Henry  T.  Hunt, 
chief  counsel  of  the  Public  Works  Ad¬ 


ministration,  who  will  join  with  the 
T.V.A.  in  appealing  the  case,  said  that 
it  was  not  decided  whether  the  appeal 
would  be  to  the  Circuit  Court  of  Appeals 
in  New  Orleans  or  directly  to  the  Su¬ 
preme  Court  by  a  writ  of  certiorari. 

In  commenting  on  the  decision,  David 
E.  Lilienthal  of  the  T.V.A.  said:  “The 
effect  of  the  decision  upon  T.V.A.  activi¬ 
ties  is  to  defer  the  transfer  to  T.VA.  of 
certain  transmission  lines  in  Northwest 
Alabama,  purchased  from  the  Alabama 
Power  Company.  The  authority’s  opera¬ 
tions,  including  construction  activities 
on  three  dams  and  the  sale  of  power  to 
various  communities,  is  in  nowise  af¬ 
fected  by  the  trial  judge’s  decision,  and 
will  proceed  as  usual.” 

Michigan  Utility  Serves 
23  Farms  Underground 

Just  placed  in  service  in  a  rural  sec¬ 
tion  of  the  Consumers  Power  Company 
system  in  Michigan  is  the  first  installa¬ 
tion  of  “Coprsheath”  concentric-conduc¬ 
tor  underground  cable,  made  by  the 
Anaconda  Wire  &  Cable  Company.  It 
is  31/4  miles  long,  operates  at  phase-to- 
ground  primary  voltage  and  serves  23 
farm  customers.  The  cable  was  laid  18 
in.  deep  25  ft.  inside  the  fence  line  with 
a  cable-laying  plow  during  December  in 
a  total  time  of  151/^  hours,  despite  vari¬ 
ous  adverse  conditions,  including  mud, 
sleet,  low  temperatures  and  6  in.  of 
frozen  ground.  At  each  customer  the 
cable  is  looped  up  the  transformer  pole, 
from  which  service  wires  extend  to  the 
customer. 


ALLIS-CHALMERS  BUILDS  860-TON  TURBINE 


Rated  at  80,000  kw.,  with  a  capacity  of  135,000  hp.,  this  giant  steam  turbine, 
built  by  Allis-Chalmers,  will  soon  be  installed  at  Port  Washington,  Wis.,  by 
the  Milwaukee  Electric  Railway  &  Light  Company.  The  unit  operates  at 
1,200  lb.  steam,  825  deg.  F.  Revolving  at  30  r.pun.,  tips  of  the  blades  of 
the  low-pressure  spindle  travel  at  a  speed  of  600  m.p.h. 
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State  Legislatures  Discuss 
New  Utility  Measures 

Many  state  legislatures  have  had  under 
consideration  during  the  past  few  weeks 
important  utility  measures.  In  Colorado 
28  such  bills  and  in  Massachusetts  more 
than  100  have  been  offered.  In  New 
York,  New  Jersey,  Alabama.  Indiana, 
and  Washington  utility  bills  have  been  a 
prominent  feature  of  the  new  legislative 
program. 

Bills  carrying  out  Governor  Hoffman’s 
recommendations  for  reorganization  of 
the  New  Jersey  Board  of  Public  Utility 
Commissioners  were  passed  by  the  Sen¬ 
ate  last  week  and  this  week  by  the  As¬ 
sembly.  Two  of  the  measures  would  em¬ 
power  the  commission  to  negotiate  for 
rate  adjustments  pending  hearings  and 
would  require  final  disposition  of  rate 
cases  within  six  months.  The  other  bills 
in  the  series  would  regulate  loaning  of 
money  and  property  to  holding  compa¬ 
nies  by  utilities,  give  the  commission 
authority  to  prohibit  dividend  payments 
unless  warranted  and  require  utilities  to 
keep  within  the  state  all  records  relating 
to  transactions  and  property  in  New 
Jersey. 

Governor  Lehman  of  New  York  re¬ 
cently  approved  the  Burchill  bill,  au¬ 
thorizing  the  Public  Service  Commission 
to  direct  any  public  utility  to  award  con¬ 
tracts  for  the  construction,  improvement 
or  extension  of  its  plant,  works  or  sys¬ 
tem,  exceeding  in  amount  125,000  in  any 
calendar  year,  to  the  lowest  responsible 
bidder,  after  public  offering  and  adver¬ 
tisement  of  notice.  This  is  one  of  the 
bills  contained  in  Governor  Lehman’s 
public  utility  legislative  program  of  1934 
which  failed  of  passage. 

The  Alabama  Legislature  has  passed 
the  administration-sponsored  Walker  bill, 
stripping  the  Alabama  Public  Service 
Commission  of  any  jurisdiction  over 


COMING  MEETINGS 


Oklahoma  Utilities  Association — Annual 
meeting,  Oklahoma  City,  Okla.,  March 
12-13.  E.  F.  McKay,  manager,  1020 
Petroleum  Building,  Oklahoma  City. 

National  Fire  Protection  Association — 
Electrical  Committee,  bienniai  meet¬ 
ing,  Electrical  Association  of  New 
York  rooms,  46th  Street  and  Lexing¬ 
ton  Avenue,  New  York,  March  19-22. 
V.  H.  Tousley,  secretary.  Electrical 
Committee,  612  North  Michigan  Ave¬ 
nue,  Chicago,  111. 

Electrochemical  Society,  Inc.  —  Spring 
meeting.  New  Orleans,  La.,  March  21- 
23.  Dr.  Colin  Q.  Fink,  secretary,  Co¬ 
lumbia  University,  New  York. 

American  Institute  of  Electrical  £ngi> 
neera — Southwest  District,  Oklahoma 
City,  Okla.,  April  24-26.  H.  H.  Henline, 
national  secretary,  33  West  39th 
Street,  New  York. 

Mlssonrl  Association  of  Pnblic  Utilities 
— ^Annual  meeting,  Kansas  City,  Mo., 
April  26-26.  Jesse  Blythe,  asssistant 
secretary,  101  West  High  Street,  Jef¬ 
ferson  City,  Mo. 


operations  of  the  Tennessee  Valley  Au¬ 
thority  in  Alabama.  With  party  lines 
broken,  the  Indiana  House  of  Represen¬ 
tatives  has  passed  a  bill  prohibiting 
public  utilities  from  engaging  in  the  ap¬ 
pliance  business.  The  vote  was  57  to 
40.  With  only  two  dissenting  votes  a 
constitutional  amendment  authorizing  the 
State  of  Washington  to  produce  and  dis¬ 
tribute  electric  power  has  been  passed  by 
the  House. 

By  a  vote  of  107  to  105  the  Massachu¬ 
setts  House  this  week  passed  a  bill  re¬ 
quiring  public  utility  companies  to  give 
free  lamp  renewal  service.  This  measure 
will  nullify  the  ruling  made  by  the  State 
Public  Service  Commission  last  August, 
ordering  the  discontinuance  of  free  lamp 
renewals  on  the  Boston  Edison  system. 

• 

London  Merger  Progresses 

An  important  step  has  been  reached 
in  the  negotiations  for  the  merger  of  the 
six  big  London  electricity  supply  com¬ 
panies.  A  new  public  company,  London 
Associated  Electricity  Undertakings, 
Ltd.,  has  been  registered  with  a  nom¬ 
inal  capital  of  £300  ($1,500)  to  ac¬ 
quire  90  per  cent  of  the  issued  share 
capital  of  the  Brompton  &  Kensington, 
Charing  Cross,  Kensington  &  Knights- 
bridge,  Chelsea,  St.  James’  &  Pall  Mall 
and  the  Westminster  companies.  These 
companies  have  a  combined  share  and 
debenture  capital  of  more  than  £8,000,- 
000  ($40,000,000).  This  financial  fu¬ 
sion  follows  the  announcement  made  last 
fall  of  a  co-ordination  project  to  which 
the  six  enterprises  agreed. 

NBC  Plots  Field  Strengths 

Field  strength  measurements  in  radio 
broadcasting  have  now  been  completed 
for  the  nation-wide  territories  covered  by 
the  Red  and  Blue  networks  of  the  Na¬ 
tional  Broadcasting  Company.  Eighteen 
crews  with  portable  equipment  traveled 
over  230,000  miles  to  make  the  21,360 
measurements  which  show  just  how 
much  of  an  “airea”  is  reached  effectively 
by  the  chain’s  stations. 

In  establishing  the  technical  basis  for 
confirming  radio  coverage  the  NBC  used 
500  microvolts  per  meter,  five  times  the 
minimum  set  by  the  Federal  Radio 
Commission,  as  the  boundary  zone  for 
satisfactory  reception  under  favorable 
conditions.  Many  sets  will  perform  well 
on  10  microvolts. 

The  company  is  now  engaged  in  an¬ 
alyzing  1,500,000  letters  addressed  to  in¬ 
dividual  stations  for  correlation  with  the 
field  strength  data  to  constitute  a  com¬ 
posite  index  of  circulation  resting  upon 
density  of  response  per  thousand  radio 
families.  McGraw-Hill  data  on  the  total 
number  of  radio  families  were  used  as  a 
point  of  departure  in  the  study. 


EVENTS 

IN  WASHINGTON 


Within  the  next  week  the  first  re¬ 
port  of  the  National  Power  Survey  will 
be  made  public.  It  covers  98  per  cent  of 
the  total  sales  of  electric  energy  in  the 
country. 

• 

Having  been  denied  an  indefinite  ex¬ 
tension  of  the  period  in  which  its  Flat- 
head  project  may  be  completed,  the  Rocky 
Mountain  Power  Company  has  filed  an 
application  for  an  extension  of  time  until 
May  23,  1938.  Construction  is  to  be  re¬ 
sumed  in  May,  1936. 

Electric  Power  Company  of  New  Jersey 
asks  preliminary  permit  covering  three 
power  dams  on  the  Delaware  River  to  de¬ 
velop  237,000  hp. 

• 

Declarations  of  intention  have  been 
filed  as  follows:  Acme  Electric  Company, 
Portland,  Ind.;  Salamonie  River,  three 
dams  and  reservoirs,  60-ft.  head;  E.  A. 
Maynor  for  non-profit  co-operative,  Mera- 
mec  River,  Mo. 

PAUL  WOOTON, 

Washington  Correspondent 


Georgia  Cities  Win  Fight 
to  Set  Electric  Rates 

The  Supreme  Court  of  Georgia  ruled 
last  week  that  the  Public  Service  Com¬ 
mission  has  no  jurisdiction  over  rates 
prescribed  by  municipally  owned  or 
controlled  power  distribution  plants.  In 
its  decision  the  high  court  upheld  the 
ruling  of  Judge  V.  B.  Moore  of  Fulton 
Superior  Court  in  issuing  an  interlocu¬ 
tory  injunction  against  the  commission 
from  attempting  to  lower  the  rates  of 
the  seventeen  municipally  operated 
power  plants  in  the  state.  The  action 
was  brought  by  the  city  of  Albany  and 
joined  in  by  sixteen  other  cities. 

• 

Claude  Drops  Sea  Power  Plan 

It  appears  that  Georges  Claude  is  to 
abandon  his  efforts  to  develop  power 
from  the  difference  in  temperature  of 
sea  water  at  different  levels.  After  the 
Cuban  attempt  of  1929  failed,  he  con¬ 
centrated  his  efforts  upon  ice-making 
in  the  cargo  vessel  Tunisie.  Recently, 
while  lowering  the  tube  off  Rio  de  Ja¬ 
neiro,  the  anchoring  weight  was  dropped 
and  lost.  A  cablegram  from  Claude  to 
London  is  reported  by  The  Engineer  as 
stating  that  he  has  been  obliged  to  aban¬ 
don  the  enterprise,  delayed  as  it  has 
been  by  interminable  diflBculties. 
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Court  to  Protect 
Insull  Stockholders 

Federal  Judge  Wilkerson  at  hearing  on 
Middle  West  reorganization  insists  that 
inve!«tors  be  benefited  —  Tentative  plan 
filed  for  Insull  Utility  Investments  — 
Insull  embezzlement  trial  set 

At  a  hearing  held  last  week  on  the  re¬ 
organization  plan  for  the  Middle  West 
Utilities  Company  Federal  Judge  James 
H.  Wilkerson  declared  flatly  that  he  in¬ 
tends  to  protect  interests  of  stockholders 
of  the  company  in  his  decision  on  the 
fairness  of  a  plan  under  Section  77-B  of 
the  amended  bankruptcy  law.  The  hear¬ 
ing  was  opened  with  Louis  F.  Jacobson, 
counsel  for  petitioning  creditors,  sub¬ 
mitting  evidence  he  asserted  would  prove 
the  company  is  worth  only  $15,000,000, 
nearly  one-fifth  of  what  it  owes  to  se¬ 
cured  and  unsecured  creditors.  He  de¬ 
clared  he  will  prove  the  company  insol¬ 
vent  by  every  possible  “yardstick.” 

Robert  N.  Golding,  counsel  for  the 
noteholders,  interjected  the  remark  that 
a  modified  plan  of  reorganization  has 
been  agreed  to  by  all  interested  parties, 
including  secured  creditors,  principally 
banks,  representing  $20,000,000;  the 
noteholders,  of  which  $45,000,000  is  out¬ 
standing,  and  both  preferred-  and  com¬ 
mon-stock  holders’  committees. 

Judge  Wilkerson  asked  the  percentage 
of  creditors  and  stockholders  repre¬ 
sented  by  various  consenting  committees. 
Mr.  Golding  said  his  committee  had  on 
deposit  80  per  cent  of  the  notes  of  the 
company;  Ogden  West,  attorney,  said 
his  committee  of  preferred-stock  holders 
had  on  deposit  47  per  cent;  Orville  J. 
Taylor,  attorney,  said  his  committee  of 
comon-stock  holders  had  on  deposit  or 
pledged  about  30  per  cent  of  common 
outstanding.  “It  appears,”  Judge  Wil¬ 
kerson  said,  “that  not  all  of  the  bond¬ 
holders  or  stockholders  are  represented 
by  the  consenting  committees.  There 
are  thousands  of  stockholders  who  can¬ 
not  afford  to  hire  lawyers  and  are  not 
represented.  Many  of  them  are  writing 
letters  to  the  court  imploring  the  court 
to  protect  their  interests.  It  is  the  duty 
of  the  court  to  do  so,  so  the  court  will 
represent  them.” 

Tentative  plans  for  reorganization  of 
Insull  Utility  Investments  under  the 
same  law  have  been  submitted  to  Judge 
Wilkerson  by  attorneys  for  three  peti¬ 
tioning  creditors.  The  plans  provided 
that  New  York  and  Chicago  banks, 
which  hold  most  of  the  assets  as  col¬ 
lateral  for  loans,  receive  60  per  cent  of 
stock  in  a  new  company  which  would 
have  a  million  shares  of  no  par  value. 
Debenture  holders  would  get  25  per  cent 
and  other  creditors  the  balance  of  15  per 
cent.  Judge  Wilkerson,  acting  on  mo- 
tion  of  attorneys  for  the  petitioning 


creditors,  continued  the  hearing  of  the 
reorganization  petition  to  May  15  on 
condition  that  nothing  be  done  to  inter¬ 
fere  with  the  trustee’s  administration  of 
the  estate  under  regular  bankruptcy  pro¬ 
ceedings. 

Samuel  Insull,  acquitted  on  federal 
charges  of  mail  fraud  following  collapse 
of  his  utility  system,  has  been  ordered  to 
go  on  trial  March  4  in  the  Cook  County 
Criminal  Court  on  charges  of  embezzle¬ 
ment  of  $66,000. 


Glass  Exposition  Opens 

An  architectural  glass  exhibition 
opened  this  week  at  748  Fifth  Avenue, 
New  York,  under  the  auspices  of  the 
Corning-Steuben  division  of  the  Corning 
Glass  Works.  The  exhibit,  which 
marks  the  first  architectural  glass  show¬ 
rooms  to  be  established  in  this  country, 
will  constitute  a  permanent  headquarters 
where  structural  and  decorative  glass 
problems,  as  well  as  those  involving 
illumination,  can  be  worked  out  in  col¬ 
laboration  with  the  Corning  laboratories. 

Unusual  ways  of  handling  illuminat¬ 
ing  problems  with  beautiful  effect  are 
demonstrated  by  such  means  as  glass 
friezes  and  moldings  lighted  from  be¬ 
hind  and  by  stepped-forward  ceiling  in 
two  steps  which  are  covered  by  glass 
moldings  and  wired  behind  with  four 
circuits  of  clear  light  and  two  circuits 
of  colored  lights.  Among  the  numerous 
novel  glass  specimens  developed  for  en¬ 
gineering  and  industrial  uses  which  have 
lately  been  adapted  to  the  architectural 


and  decorative  field  are  huge  glass  in¬ 
sulators  developed  for  high-tension 
power  lines. 

Engineers  Seek  to  Raise 
Profession’s  Status 

Seeking  unification  of  their  profession 
throughout  the  Dominion  as  the  primary- 
step  toward  improving  the  status  of  the 
engineer,  the  Engineering  Institute  of 
Canada  held  its  annual  meeting  recently 
in  Toronto.  The  institute  adopted  a  reso¬ 
lution  creating  a  committee  of  five  “to 
develop  the  possibilities  of  consolidating 
the  engineering  profession.” 

A  paper  entitled  the  “Status  of  the 
Engineer  in  Industry,”  presented  by  Col. 
R.  E.  Smythe,  director  of  the  Technical 
Service  Council,  asked  that  the  institute 
establish  a  rule  of  the  road  in  co-opera¬ 
tion  with  the  Dominion  government  to 
curtail  the  number  of  engineers  permit¬ 
ted  into  Canada  to  take  charge  of  branch 
plants.  Pointing  out  that  some  1,300 
branch  plants  had  been  established  in 
Canada  in  the  past  fourteen  years. 
Colonel  Smythe  declared:  “When  engi¬ 
neers  or  administrators  are  required  they 
are  removed  from  the  parent  plant  to 
the  branch..  In  isolated  cases  it  may  not 
affect  our  engineers,  but  with  some  1,500 
branch  plants  you  will  see  at  once  the 
problem  becomes  vitally  important,  es¬ 
pecially  if  it  is  considered  that  about  500 
young  engineers  are  graduated  each  year 
in  Canada.  J.  M.  Oxley  emphasized  the 
need  of  uniform  and  effective  legisla¬ 
tion,  developed  in  co-operation  with  en- 


MILLION-VOLT  DOUGHNUT  GENERATOR 


Widt  World 


Development  of  a  new  type  of  million-volt  generator  has  been  announced  by 
Dr.  Willard  H.  Bennett  of  Ohio  State  University.  Hiis  new  electrostatic 
generator  is  of  horizontal  instead  of  vertical  design,  a  departure  from 
previous  methods.  It  has  a  high-voltage  shield  in  the  shape  of  a  sphere 
with  two  holes  on  opposite  sides.  The  shield  is  charged  by  means  of  a 
silk  belt  which  passes  through  these  holes. 
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gineers  and  their  colleagues,  to  enable 
the  profession  to  deal  properly  with  ques¬ 
tions  of  qualifications  and  remuneration. 

Frederick  A.  Gaby,  assistant  to  the 
president  of  the  Canadian  Pacific  Rail¬ 
way,  was  elected  president  and  E.  V. 
Caton  of  Winnipeg  and  P.  L.  Pratley  of 
Montreal  were  named  vice-presidents. 

• 

Chicago  Engineers  Discuss 
Hytiro  and  Steam  Costs 

Unqualified  statement  that  it  is  cheaper 
to  generate  power  in  a  modern  steam 
plant  than  in  a  hydro  plant  and  that  it 
costs  less  to  transmit  power  in  a  freight 
car  as  coal  than  over  a  high-tension 
transmission  line  as  electricity  was  made 
at  a  joint  meeting  of  engineers  gathered 
in  Chicago  recently  to  discuss  the 
values  of  hydro  as  against  fuel  power 
for  electricity  supply.  At  the  other  ex¬ 
treme  from  this  was  the  also  unqualified 
assertion  of  a  hydro  champion  that  prime 
power  at  2  mills  per  kilowatt-hour,  in¬ 
cluding  all  costs,  could  be  produced  on 
the  Columbia  River. 

Between  these  two  opposite  positions, 
the  one  occupied  by  W.  L.  Abbott,  chief 
operating  engineer  of  the  Commonwealth 
Edison  Company,  and  the  other  taken  by 
L.  F.  Harza,  well  known  hydro-electric 
engineer,  lay  the  conclusion  readily  ap- 
I)arent  from  the  papers  of  the  scheduled 
speakers  of  the  evening,  L.  E.  Ayres,  of 
Ayres,  Lewis,  Norris  &  May,  on  water 
power  and  Frank  S.  Clark,  of  Stone  & 
Webster,  on  fuel  power.  This  conclusion 
is  that  water  and  fuel  power  are  com¬ 
plementary  for  lowest  cost  electricity 
supply  in  the  present  states  of  the  two 
arts. 

Another  factor  to  be  taken  into  account 
was  brought  forward  by  Frank  R.  Innes, 
P]lkctrical  World,  who  questioned  the 
wisdom  in  this  rapidly  changing  world  of 
the  40-  and  50-year  investment  periods 
which  are  the  principal  factors  making 
for  such  low  cost  as  hydro  development 
can  claim. 

Frank  D.  Chase,  of  Frank  D.  Chase, 
Inc.,  chairman  of  the  meeting,  forcefully 
decried  the  lack  of  engineering  counsel 
in  the  huge  public  works  programs  of  the 
government.  He  said  there  ^as  need  for 
an  engineering  board — even  a  “Secre¬ 
tary  of  Engineering”  in  the  President’s 
cabinet — as  a  final  competent  authority 
on  engineering  matters  to  see  that  only 
legitimate  projects  were  developed  an  I 
to  see  that  the  billions  appropriated  were 
wisely  spent. 

The  meeting,  jointly  sponsored  by  the 
Chicago  section  of  the  American  Society 
of  Mechanical  Engineers,  the  American 
Institute  of  Electrical  Engineers  and  the 
.American  Society  of  Municipal  Eng’- 
neers,  the  Illinois  Chapter  of  the  Ameri¬ 
can  Society  of  Civil  Engineers  and  by  the 
Western  Society  of  Engineers,  brought 
together  600  engineers. 


Legislative  Board 
Submits  Report 

New  York  utility  inquirv'  reveals  light 
rates  are  unfair,  committee  reports  — 
Recommends  four  new  measures  — 
Lehman  attacks  findings  —  Investigation 
extended  for  another  year 

The  New  York  State  legislative  com¬ 
mittee  investigating  public  utilities  in  a 
report  submitted  to  the  Legislature  last 
week  charged  that  the  costs  of  residential 
electrical  energy  are  grossly  excessive. 
“These  rates,”  the  report  stated,  “can¬ 
not  be  justified  when  measured  by  the 
rule  that  rates  must  reflect  the  result  of 
efificient  management,  a  fair  return  on  the 
property  used  and  useful  in  operation,  and 
a  fair  and  reasonable  cost  to  the  con¬ 
sumer.” 

“We  believe  the  present  rates,”  the  re¬ 
port  continued,  “are  a  result  of  a  false 
conception  of  the  trust  reposed  in  the 
stockholders  and  their  executives  in  their 
operation  of  a  public  utility.  The  present 
rates  probably  arise  from  the  idea  that 
public  utilities  are  operated  by  the  execu¬ 
tives  for  the  sole  benefit  of  the  stock¬ 
holders  and  without  consideration  for  the 
consuming  public.  .  .  .  No  justification 
exists  for  a  continuance  of  their  trustee¬ 
ship,  and  the  consuming  and  long-suffer¬ 
ing  public  can  only  be  protected  by  muni¬ 
cipal  operation  or  the  rates  controlled  by 
a  municipal  yardstick.” 

Legislation  recommended 

In  its  report  the  committee  made  certain 
legislative  recommendations.  The  first 
bill  would  clarify  the  power  of  the  Public 
Service  Commission  with  relation  to  the 
Washington  plan,  so  that  that  plan  could 
be  put  into  effect  if  an  agreement  on  a 
fair  rate  base  and  a  fair  rate  of  return 
should  be  reached.  The  second  measure 
would  permit  the  putting  into  effect  of 
the  Commonwealth  &  Southern  plan, 
providing,  in  addition  to  a  lowered  rate, 
an  objective  rate  providing  for  increased 
rate  reduction  by  additional  use.  The 
enactment  of  legislation  was  also  recom¬ 
mended  that  would  permit  the  merger  of 
operating  utility  companies  with  less  than 
100  per  cent  of  stock  control,  after  ap¬ 
proval  of  the  Public  Service  Commission. 
Another  measure  would  amend  the  bill 
passed  last  year,  as  part  of  the  Lehman 
utility  program,  giving  the  Public  Service 
Commission  the  right  to  fix  temporary- 
rates  yielding  the  companies  a  5  per  cent 
return,  based  on  the  original  cost,  less 
accured  depreciation,  of  the  company 
properties.  The  amendment  would  pre¬ 
scribe  a  reasonable  rate  of  return  on  fair 
value  of  the  property. 

A  bitter  controversy  followed  the  sub¬ 
mitting  of  these  recommendations,  when 
Governor  Lehman  sharply  attacked  the 
legislative  committee’s  report,  opposing 


particularly  the  suggestions  concerning 
the  “5  per  cent”  law,  which  he  got  through 
the  Legislature  last  year  after  a  hard  bat¬ 
tle.  Milo  R.  Maltbie,  chairman  of  the 
Public  Service  Commission,  joined  the 
Governor  in  criticising  the  report  of  the 
committee,  but  Senator  John  J.  Dunnigan, 
chairman  of  the  committee,  on  the  grounds 
that  the  law  was  unconstitutional,  took 
direct  issue  with  the  Governor. 

The  Legislature  voted  to  continue  its 
investigation  for  another  year,  after  the 
Public  Service  Commission  in  its  annual 
report  had  charged  the  utilities  with  seek¬ 
ing  to  block  regulation  under  the  Lehman 
utility  reform  laws  enacted  last  year. 

• 

Electric-Heat  Uses 
Indicate  Versatility 

Electric  heat  applications  are  rapidly 
increasing  in  industry  and  commerce,  ac¬ 
cording  to  comments  made  before  a  re¬ 
cent  meeting  of  the  Electrical  Associa¬ 
tion  of  New  York.  Ease  of  application, 
accuracy  of  control,  high  eflBciency  and 
ability  to  duplicate  results  are  outstand¬ 
ing  benefits  which  have  been  secured. 
Heat  applications  totaling  31,000  kw. 
exist  in  Philadelphia,  according  to  C.  E. 
Russell,  Philadelphia  Electric  Company, 
who  traced  the  development  of  industrial 
applications  in  that  city.  A  number  of 
applications  to  the  solution  of  industrial 
problems,  including  the  heating  of  li¬ 
quids  or  gases,  annealing  and  heat-treat¬ 
ing  of  metals,  and  vulcanizing,  were 
discussed  by  R.  M.  Cherry  (General 
Electric),  W.  C.  Stevens  (Westing- 
house),  J.  O.  Covington  (N.  Y.  Edison). 

The  versatility  of  applications  is  in¬ 
dicated  by  a  few  examples:  In  the  Pres¬ 
byterian  Hospital,  New  York,  use  of  elec¬ 
tric  heat  prevents  a  variation  of  more 
than  1/10  deg.  F.  in  biological-laboratory 
incubators  where  germ  cultures  are 
propagated.  The  New  York  Central  Rail¬ 
road  avoids  freezing  and  bursting  of 
cylinder  blocks  in  its  idle  Diesel-electric 
switching  locomotives,  and  facilitates 
starting  of  the  engines  in  cold  weather 
by  using  4-kw.  heaters  to  maintain  a  cir¬ 
culating-water  temperature  of  160  deg. 
F.,  in  the  water  jackets.  By  means  of 
electric  heat  the  Bishop  Wire  &  Cable 
Company  reclaimed  damaged  coils  which 
would  previously  have  been  sold  as  junk, 
although  only  the  insulation  in  the  mid¬ 
dle  of  the  coils  may  have  been  damaged, 
in  the  power  house. 

• 

Delta-Star  Contract 

Contract,  involving  $108,430,  for  metal- 
clad  switchgear  to  be  installed  in  the 
Boulder  Dam  power  house  has  been 
awarded  to  the  Delta-Star  Electric  Com¬ 
pany,  Chicago,  by  the  Department  of  the 
Interior,  Bureau  of  Reclamation,  Denver. 
This  switchgear  will  control  2,300-volt 
power  supply  for  all  auxiliary  equipment. 
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Central-station  energy  output  continues 
to  run  close  to  that  of  corresponding 
periods  of  1930,  when  all-time  records 
were  established  for  the  first  six  months 
of  any  year.  During  the  past  three  weeks 
production  has  missed  that  year’s  figures 
for  like  weeks  by  less  than  1  per  cent; 
in  the  week  of  February  16  it  approached 
within  0.7  per  cent,  with  an  output  of 
1,760,562,000  kw.-hr.,  followed  by  1,728,- 
293,000  kw.-hr.  last  week,  according  to 
the  Edison  Electric  Institute. 

All  intervening  years  are  being  sur¬ 
passed,  although  the  excess  over  1934  is 

Weekly  Output,  Millions  of  Kw.-Hr. 


1935  1934  1933 
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becoming  smaller  because  output  a  year 
ago  was  rising,  contrary  to  all  precedent, 
while  the  trend  this  year  is  more  nearly 
normal.  In  the  week  of  January  26  this 
excess  was  10.6  per  cent;  last  week  it 
was  5.0  per  cent.  Compared  with  the 
January  peak,  however,  the  decline  thus 
far  has  been  less  than  it  was  in  1930. 

Gains  over  1934  are  largest  in  the 
Rocky  Mountain  region.  More  moderate 
rates  of  increase  are  being  maintained  in 
the  leading  industrial  areas. 


Per  Cent  Change  from  Previous  Year 


Region 

Feb.  23 

Week  ended- 
Feb.  16 

Feb.  9 

New  England . 

-f-  3.3 

-1-  2.6 

-t-  2.8 

Middle  Atlantic. . . . 

+  2.7 

+  3.2 

-1-4.5 

Central  Industrial . . 

+  5.8 

+  9.0 

-f  8.8 

West  Central . 

-f-  6.3 

+  7.4 

+  9.1 

Southern  States _ 

-f-  6.0 

+  7.1 

-j-  7.9 

Rocky  Mountain. . . 

-1-13.6 

-t-15.6 

-1-15.2 

Pacific  Coast . 

-1-  1.6 

+  4.9 

+  4.7 

United  States . 

+  5.0 

-H  7.3 

-1-  6.8 

N.E.M.A.  Assails 
Thirty-Hour-Week  Bill 

In  a  letter  from  Frank  C.  Jones,  presi¬ 
dent,  to  Senator  Henry  F.  Ashurst,  chair¬ 
man  of  the  Senate  judiciary  committee, 
the  National  Electrical  Manufacturers’ 
Association  has  filed  its  protest  to  the 
Black  30-hour-week  bill. 

“Industry  cannot  accept  the  idea,”  the 
letter  declared,  “that  leisure  through  re¬ 
duction  of  the  working  week  can  be 
created  economically  to  such  an  extent 
that  normal  volume  of  goods  and  services 
can  be  produced  at  the  current  stage 
of  development  of  industrial  processes. 
We  firmly  believe  that  there  would  be  a 
gradual  and  voluntary  reduction  in  the 
work  week  of  industry  as  economic  and 
industrial  conditions  permit  it.  Already, 
what  amounts  to  a  somewhat  forced  re¬ 
duction  in  the  working  week  has  taken 
place  under  NIRA.  We  do  not  believe 
that  the  forcing  of  reduction  of  the  work 
week  can  be  carried  farther,  and  many 
3nd  probably  a  great  majority  of  mem¬ 


bers  of  the  electrical  manufacturing  in¬ 
dustry  believe  that  any  further  forcing  of 
reduction  of  the  work  week  would  be  dis¬ 
astrous,  and  beyond  economic  possibili¬ 
ties.” 

Maintaining  that  the  30-hour  week 
would  decrease  purchasing  power  and 
retard  recovery,  the  letter  continued: 
“The  enactment  of  such  legislation  as  an 
emergency  measure  cannot  be  justified, 
if  all  the  factors  are  considered.  Admit¬ 
ting,  for  purposes  of  discussion,  that  the 
arbitrary  reduction  of  the  work  week  to 
30  hours  would  tend  to  re-employ  those 
now  idle,  the  question  still  remains,  at 
what  price  such  re-employment  would  be 
achieved.  In  the  first  place,  it  does  not 
follow  that  a  reduction  of  25  per  cent 
from  the  prevailing  40-hour  week  would 
mean  a  corresponding  percentage  in¬ 
crease  in  employment.  .  .  .  The  enact¬ 
ment  of  this  legislation  could  result  only 
in  the  retardation  of  recovery  through 
the  injection  of  further  elements  of  un¬ 
certainty.  It  must  inevitably  prove  detri¬ 
mental  to  those  very  persons  whom  it  is 


proposed  to  benefit.  In  the  final  analysis, 
its  path  lies  away  from  and  not  toward 
the  ’more  abundant  life.’  A  wise  states¬ 
manship  will  reject  such  a  measure  as 
contrary  to  the  public  interest.” 


Phelps  Dodge  Sells 
National  Electric  Products 

Phelps  Dodge  Corporation  has  sold 
one  of  its  fabricating  subsidiaries.  Na¬ 
tional  Electric  Products  Corporation,  to 
W.  C.  Robinson  and  associates  of  Pitts¬ 
burgh.  National  Electric  Products 
Corporation  is  a  successor  to  National 
Metal  Molding  Company  with  plant  at 
Ambridge,  Pa.  Its  business  consists 
largely  of  steel  conduit  and  other  allied 
steel  products.  The  company  also  does 
some  wire  business.  Phelps  Dodge  Cor¬ 
poration  retains  as  its  fabricating  sub¬ 
sidiary  Phelps  Dodge  Copper  Products 
Corporation. 


Electric  Controller  Earns 
$2.52  a  Share  in  1934 

For  the  year  1934  net  profit  of  the 
Electric  Controller  &  Manufacturing 
Company  after  taxes,  depreciation  and 
other  charges  totaled  $178,786,  including 
a  special  credit  restored  to  income  from 
reserves,  set  aside  in  1928  and  1929  to 
reduce  Federal  Land  Bank  bonds  to 
market  values.  Last  year’s  net  is  equal 
to  $2.52  a  share  on  70,855  no-par  cap¬ 
ital  shares  outstanding  and  contrasts 
with  a  net  loss  of  $79,150  in  1933. 

• 

Diesel  Plant  Contract 

Announcement  has  been  made  by  the 
Austin  Company  that  it  has  been  award¬ 
ed  by  the  Electro-Motive  Corporation,  a 
subsidiary  of  General  Motors  Corpora¬ 
tion,  a  contract  for  the  design  and  com¬ 
plete  construction  of  its  new  Diesel 
locomotive  plant.  This  large  develop¬ 
ment  for  the  Chicago  industrial  area  is 
for  the  manufacturing  and  assembling  of 
locomotives  powered  with  Winton  Diesel 
engines,  similar  to  those  used  in  the  new 
streamlined  trains  for  the  Union  Pa¬ 
cific,  Burlington  and  Boston  &  Maine. 
The  new  manufacturing  layout  will  be 
the  most  modern  in  design  and  equip¬ 
ment. 


New  York  Metal  Prices 


Copper,  electrol^ic . 

Lead,  Am.  S.  &  R.  Price. . 

Antimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin  Straita . 

.\Iuminum,  99  per  cent . . . 
*BIue  Eagle. 


Feb.  13,  1935  Feb.  27,1935 
Cents  per  Cents  per 
Pound  Pound 

9.00*  9.00* 

3.50  3.55 

14.25  14.25 

35.00  35.00 

4.05  4.05 

50.75  47.75 

19—21  19—21 
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Utility  Bonds  Advance;  Stocks  Weak 


1929  1930  1931  1932  1933  1934  Jon.  Feb.  March  April  May  June  July 

1935 


1929  1930  1931  1932  1933  1934  JFMAMJJAS0ND 

1935 

liiKh'icrade  utility  bond  prices  advanced  during  the  month  of  February. 
“Electrical  World”  index,  100.4;  January,  98.8.  Uncertainty  over  the 
outlook  for  the  utility  stocks,  because  of  the  holding-company  legislation 
now  being  discussed  in  Washington,  caused  weakness.  “Electrical  World” 
index,  18.0;  last  week,  18.5. 


Con8olidate<1  Gas  Net 
Totals  $35,709,578 

In  the  annual  report  for  1934,  issued 
this  week,  the  Consolidated  Gas  Com¬ 
pany  of  New  York  reported  a  net  income 
of  $35,709,578,  which  is  the  equivalent 
of  $2.18  a  share  on  11,476,527  shares  of 
common  stock,  comparing  with  $48,896,- 
442,  or  $3.31  a  share,  in  1933. 

In  concluding  the  report,  George  B. 
Cortelyou,  president,  said:  “American 
business  has  a  record  of  survival  of  crises, 
and  improvement  thereafter.  Consoli¬ 
dated  Gas  Company  and  its  predecessors 
have  survived  many  difficult  and  serious 
situations  in  more  than  a  century  of 
existence.  More  and  more  this  metro¬ 
politan  community  will  require  gas  and 
electric  and  steam  service  for  its  indus¬ 
trial,  commercial  and  domestic  needs. 
These  companies  have  the  equipment, 
the  experience,  the  skilled  personnel  and 
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the  forward-looking  spirit  to  supply  those 
services  at  reasonable  rates  as  conditions 
demand.  They  have  never  lacked  the 
ability  to  change  and  develop  to  meet 
changing  conditions.  Every  effort  will  be 
made  so  that  this  record  can  be  con¬ 
tinued  through  the  present  difficulties.” 

• 

American  &  Foreign  Loans 
Extended  Again 

Bank  loans  of  American  &  Foreign 
Power  Company,  Inc.,  held  by  a  group 
of  banks  and  the  Electric  Bond  &  Share 
Company  and  due  October,  1935,  have 
been  extended  to  October,  1938.  These 
loans,  which  originally  were  for  a  total 
of  $50,000,000,  have  been  reduced  from 
time  to  time  and  a  further  reduction  of 
$1,233,520  was  made  at  the  time  of  the 
extension.  The  loans  now  total  $39,- 
883,800,  of  which  $7,976,762  is  held  by 

ELECTRICAL  WORLD  >  MARCH  2,  1935 


Electric  Bond  &  Share.  Curtis  E.  Cal- 
der,  president  of  American  &  Foreign 
Power,  stated  also  that  in  addition  the 
$35,000,000  note  of  American  &  Foreign 
Power  held  by  Electric  Bond  &  Share 
has  likewise  been  extended  to  Novem¬ 
ber,  1938. 

• 

$150,000,000  Issue  Voted 

Directors  of  Montreal  Light,  Heat  & 
Power  Consolidated  were  authorized  by 
stockholders  at  a  special  meeting  held 
last  week  to  issue  up  to  $150,000,000  of 
new  bonds  or  other  mortgage  securities 
so  that,  when  it  is  expedient,  outstand¬ 
ing  bonds  may  be  retired. 

Blaw-Knox  Net  Profit 

Preliminary  figures  of  Blaw-Knox 
Company  and  subsidiaries  for  1934,  sub¬ 
ject  to  final  audit,  indicate  a  net  profit 
of  $35,504,  after  taxes  and  depreciation, 
Albert  C.  Lehman,  president,  stated  last 
week.  He  added  that  the  outlook  for 
1935  was  favorable  and  that  the  indi¬ 
cated  profits  for  January,  after  deprecia¬ 
tion  and  before  federal  taxes,  were 
greater  than  the  1934  earnings. 

• 

Winnipeg  Plan  Approved 

The  joint  subcommittee  representing 
security  holders  of  the  Winnipeg  Elec¬ 
tric,  Manitoba  Power  and  Northwestern 
Power  companies  has  approved  the  last 
draft  of  the  plan  of  consolidation  and 
readjustment  of  the  Winnipeg  Electric 
utilities  group.  The  subcommittee  is 
composed  of  nine  members,  incluling 
three  from  each  committee  representing 
the  bondholders  of  the  various  groups. 
A  meeting  of  the  full  committees  of  se¬ 
curity  holders’  representatives  will  be 
held  early  this  month,  when  the  plan 
will  be  given  further  consideration. 

• 

Bakelite  Entertained 
by  General  Electric 

More  than  200  employees  of  the  Bake¬ 
lite  Corporation  were  the  guests  on  Feb¬ 
ruary  18  of  the  General  Electric  Com¬ 
pany’s  “House  of  Magic,”  now  located 
in  New  York  City.  “Bakelite  Night” 
was  especially  staged  to  give  the  Bake¬ 
lite  representatives  a  graphic  demonstra¬ 
tion  of  some  of  the  work  being  carried 
on  constantly  by  the  General  Electric 
Research  Laboratories  at  Schenectady, 
N.  Y.  Many  novel,  and  at  the  «ame 
time  practical,  advances  in  art,  industry 
and  the  sciences  were  presented  in 
fascinating  educational  demonstrations. 
The  “House  of  Magic”  will  be  a  feature 
of  the  Industrial  Arts  Exposition  to  be 
held  at  Rockefeller  C!Ienter  from  April 
15  to  May  15. 


J 


It's  time  to  ask  yourself: 


ARE  THE  OPERATING  SPEEDS  OF 
OUR  OIL  CIRCUIT  BREAKERS  ADE¬ 
QUATE?  AND  HOW  ABOUT  THE 
EXPENSE  TO  MAINTAIN  THEM? 


J 


^  Modernize  by 

oil-blast 


...and  do  it  NOW 


You  will  avoid  subjecting  your  old  G-E  breakers  to  short  circuits  beyond  their 
ratings  caused  by  operating  conditions  which  have  become  more  severe  since  these 
breakers  were  installed.  You  will  benefit  from  the  better  operating  character¬ 
istics  that  oil-blast  provides. 


Oil-blast  improves  breaker  performance.  Arcing  time  becomes  more  consistent  and 
very  much  shorter.  There  is  less  burning  of  contacts  and  less  carbonizing  of  oil  — 
which  reduces  maintenance  materially. 


You  can  install  oil-blast  for  only  a  fraction  of  the  cost  of  new  breakers.  The  change¬ 
over  can  be  made  easily  and  quickly.  To  install  oil-blast  usually  takes  only  a  little 
more  time  than  is  required  for  inspecting  contacts  and  oil.  Progressive  companies 
have  found  that  such  modernization  of  their  old  breakers  pays.  Let  us  point  out 
just  what  advantages  you  will  get  by  modernizing  your  breakers.  General  Electric, 
Schenectady,  N.  Y. 


GENERAL 
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attention  was  exercised,  the  quality  and  ade¬ 
quacy  of  installations  were  found  to  vary. 
The  A.E.I.C.  cable  installations  that  are  in 
service  generally  present  a  relatively  high 
grade  of  construction. 

A  substantial  percentage  of  existing  wir¬ 
ing  in  service  in  buildings  has  numerous 
grounds  on  the  grounded  conductor,  thus 
presenting  conditions  inherently  the  same  as 
with  bare-neutral  wiring.  A  fundamental 
characteristic  of  bare-neutral  wiring  is  the 
impossibility  of  operation  with  a  reversal  of 
polarity  of  the  conductors. 

Bare-neutral  wiring  is  no  longer  an  experi¬ 
ment,  but  on  the  contrary  is  an  established 
practice  as  evidenced  by  its  widespread  use 
and  diversified  application  in  the  face  of 
opposition  and  lack  of  recognition  by  in¬ 
spection  authorities. 

The  existence  of  by-path  currents  was  not 
found  to  have  any  effect  respecting  service, 
corrosion,  arcing  or  heating  or  to  have  any 
effect  respecting  the  fire  and  accident 
hazards  of  the  wiring  installations. 

Inspection  representatives  interviewed  ex¬ 
pressed  a  willingness  to  permit  hare-neutral 
wiring  when  and  as  established  as  a  standard. 
In  brief,  their  attitude  and  interest  is 
academic. 

Statements  and  rumors  respecting  corro¬ 
sion  with  bare-neutral  wiring  have  been  in¬ 
vestigated  at  first  hand  without  finding  any 
such  alleged  corrosion. 

No  complaint  or  criticism  of  bare-neutral 
wiring  as  a  method  has  been  presented  by 
those  most  familiar  or  experienced  with  its 
application  and  use. 


electrical  appliances.  The  court  action  is 
promoted  by  the  Winnipeg  Retail  Mer¬ 
chants’  Association.  The  Hydro  official 
reply  maintains  that  the  private  utility 
company  with  which  it  competes  also  sells 
appliances  and  that  both  of  them  have 
found  it  necessary  to  stimulate  the  sale 
of  appliances  in  order  to  build  up  a  profit¬ 
able  load  for  energy. 


Industry  Adopting 
Air  Conditioning 


More  extensive  industrial  and  commer¬ 
cial  use  noted  —  Increased  employee 
efficiency  among  advantages  cited  — 
Substantial  economies  also  effected. 

Air  conditioning  is  gaining  increased 
acceptance  industrially  and  commercially 
throughout  the  country.  Several  in¬ 
stances  of  it,  in  Pennsylvania,  New  Jer¬ 
sey  and  New  York,  were  cited  at  a  re¬ 
cent  meeting  of  the  Interstate  Power 
Club  (Max  Cole,  Philadelphia  Electric 
Company,  chairman),  held  in  New  York 
recently.  Among  the  industries  and 
businesses  reported  to  have  recently 
adopted  it  or  to  be  planning  to  do  so 
shortly  are  cigar  factories,  silk  and  rayon 
mills,  restaurants,  chain  (including  5  and 
10),  drug  and  candy  stores,  women’s 
apparel  shops  and  funeral  parlors. 
Progressive  manufacturing  policies  and 
business  competition  were  said  to  be 
largely  responsible  for  the  increasing  ac¬ 
ceptance  of  air  conditioning. 

Evidence  was  presented  to  show  that 
tobacco  industries  had  adopted  air  con¬ 
ditioning  to  their  advantage. 

Competition  a  factor 

Use  of  synthetic  silk  has  made  air  con¬ 
ditioning  even  more  necessary  than  for¬ 
merly  in  silk  mills,  to  obtain  maximum 
strength,  avoid  processing  difficulties, 
permit  high  machine  speeds  and  avoid 
limitation  of  production  to  territories 
where  the  weather  conditions  are  proper. 
In  commercial  applications  air  condition¬ 
ing  is  being  stimulated  by  competition. 

The  economics  of  air  conditioning 
office  buildings  had  been  analyzed  in  Phil¬ 
adelphia  by  comparing  results  in  the 
Philadelphia  Electric  Company’s  own 
conditioned  offices  with  those  in  uncon¬ 
ditioned  offices.  During  a  period  of  three 
years  there  was  a  45.4  per  cent  reduction 
in  lost  time  per  employee.  Applied  to 
the  general  commercial  office  average  of 
5.25  days  lost  per  employee  per  year  due 
to  minor  illnesses  and  evaluated  at  $5 
per  day,  there  could  be  a  potential  sav¬ 
ing  in  all  offices  of  $11.90  per  employee 
by  air  conditioning. 


Underwriters’  Engineer 
Reports  on  Bare  Neutral 

With  the  question  of  sanctioning  of 
bare-neutral  wiring  up  for  active  con¬ 
sideration  by  the  N.F.P.A.  Electrical 
Committee,  the  Underwriters’  Labora¬ 
tories  staff  has  made  a  study  of  the  ex¬ 
perience  with  project  installations  and 
the  bare  neutral  wiring  practice  gen¬ 
erally.  The  report  of  B.  H.  Glover  as 
rendered  to  Edison  Electric  Institute  is 
on  the  whole  distinctly  favorable  to  this 
A.  E.  I.  C.  form  of  wiring.  Excerpts 
from  the  general  summary  of  the  Glover 
report  indicate  this  as  follows: 

In  the  execution  of  A.E.I.C.  cable  projects 
the  thorough  co-operation  generally  estab¬ 
lished  between  the  wiring  contractors  and 
the  utility  sponsors,  resulted  in  having 
houses  wired  in  a  complete  manner,  with 
adequate  outlets  and  with  a  supervision  of 
details  assuring  satisfactory  service.  Accord¬ 
ing  to  the  degree  that  such  engineering 


Edison  Memorial  Plaimed 

The  New  Jersey  State  Planning  Board 
has  asked  the  Edison  Commission  of 
New  Jersey  and  the  Edison  Parkway 
Commission  of  Perth  Amboy  to  submit 
detailed  plans  for  four  large-scale  proj¬ 
ects  designed  to  perpetuate  the  memory 
of  the  late  Thomas  A.  Edison,  Estimated 
to  cost  $5,050,000,  the  proposed  projects 
include  a  13-mile  Edison  Memorial  Park¬ 
way  from  Plainfield  to  an  Edison  Me¬ 
morial  Bridge  across  the  Raritan  River 
at  Perth  Amboy;  the  purchase  and  im¬ 
provement  of  about  300  acres  of  land  at 
Menlo  Park,  where  the  inventor  per¬ 
fected  the  electric  light,  and  the  erection 
of  a  Museum  of  Light  on  the  park  prop¬ 
erty.  A  careful  study  of  the  projects  has 
been  promised  by  the  state  board. 


NEW  “THUNDER  AND 

LIGHTNING”  MACHINE 


District  Bond  Issue  Fought 

Two  separate  demurrers  have  been 
filed  in  the  Superior  Court  of  Sacra¬ 
mento  to  the  $12,000,000  bond  issue 
voted  by  the  Sacramento  Municipal 
Utility  District,  proceeds  of  which  are  to 
finance  an  electric  generation  and  dis¬ 
tribution  system.  The  Pacific  Gas  &  Elec¬ 
tric  Company  and  Dr.  Frank  P.  Brendel, 
as  a  resident  of  the  district,  have  at¬ 
tacked  the  validity  of  the  issue  on  the 
grounds  that  the  directors  have  not  given 
specifically  the  location  of  and  type  of 
electric  generating  and  distribution  sys¬ 
tem  to  be  used.  They  also  object  to  the 
fact  that  it  has  not  been  made  clear 
whether  the  bond  issue  will  build  an  en¬ 
tire  project  or  merely  a  unit. 


Winnipeg  Appliance  Dealers 
Fight  Hydro  Competition 

Private  mercantile  interests  of  Winni¬ 
peg  are  making  a  concerted  effort  to  force 
the  City  of  Winnipeg  Hydro  Electric  from 
continuing  to  retail  electrical  appliances. 
The  courts  have  been  asked  for  an  injunc¬ 
tion  to  prevent  the  publicly-owned  hydro 
system  taking  a  $10,000  annual  lease  on 
a  building  prominently  located  in  the  re¬ 
tail  center  whence  they  may  be  able  to 
conduct  more  profitably  a  retail  store  for 


Wide  World 

California  Institute  of  Technology  scien¬ 
tists  are  laying  in  a  supply  of  cotton  ear- 
stoppers  in  preparation  for  the  not-dis- 
tant  day  when  their  new  thunder-making 
machine  will  he  tried  out  in  the  1,000,- 
000-volt  laboratory.  The  latest  gener¬ 
ator,  pictured  above,  resembling  a  giant 
ladder,  is  almost  completed. 
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Indoor  installation  of  G-E  protective  capricitor  and  station-type  Thyrite  arrester 
connected  to  station  bus  for  protection  of  2400-volt  generators 

Protect  Your  A-c.  Rotating  Machines 


Generators  and  other  ro¬ 
tating  machines  require  a  spe¬ 
cial  class  of  lightning  protection — 
a  three-fold  protection  —  to  limit 
surge  amplitudes,  wave  fronts,  and 
reflections  within  the  machine 
windings. 

(J-E  protective  capacitors  of  the 
Pyranol  filled  type,  in  combination 
with  special  station-type  Thyrite 
arresters,  will  provide  this  complete 


protection  to  both  major  insulation 
and  turn  insulation  throughout  the 
machine  windings. 

This  modern  protection  is  econom¬ 
ical — itscost  isinsignificant  compared 
with  the  value  of  your  rotating  ma¬ 
chines  and  the  importance  of  their 
service  continuity.  For  complete  in¬ 
formation,  address  the  nearest  G-E 
sales  office  or  General  Electric, 
Dept.  6D-201,  Schenectady,  N.  Y. 


Thjfritm  Repulsion  protective 
protect  gtgttvoUl prevent  light 
trantformere  mng  JICBhoeeii  and 
apparatus  outages  on  tratanis- 
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Modern  Light¬ 
ning  Protective 
Equipment  for 
Every  Part  of 
the  Modern 
Electric  System 


E  R  A  T  I  N 


O  P 


G  PRACTICES 


) 


LtfGINEERING  •  CONSTRUCTION  •  OPERATION  •  BIAINTENANCE 


Painting  Protects 
and  Instills  Pride 

Protection  against  the  deteriorating 
influences  of  moisture,  weather  and 
corrosive  gases  is  the  primary  incen¬ 
tive  for  surface  protection  of  power¬ 
house  or  substation  structures  and 
equipment.  But  appearance  is  also  a 
consideration.  Making  the  equipment 
and  surroundings  attractive,  or  at  least 
unobtrusive,  instills  pride  in  em¬ 
ployees,  increasing  cleanliness  and 
even  efficiency.  Public  objection  to  out¬ 
door  structures  is  frequently  reduced 
by  attractive  surfacing.  The  initial 
outlay  for  proper  surfacing  is  usually 
less  than  the  maintenance  expense  for 
poorly  protected  surfaces. 

These  two  purposes  of  surfacing 
have  frequently  resulted  in  disagree¬ 
ment  regarding  the  paint  to  use.  Often 
dark  paint  is  favored  because  of  dura¬ 
bility,  although  light  paints  are  more 
attractive. 

Equipment  outside  and  inside  the 
Riverbend  station  of  the  Duke  Power 
Company  has  been  both  protected  and 
made  more  attractive  by  the  use  of 
aluminum  paint,  according  to  reports 
and  as  the  illustrations  demonstrate. 
The  durability  of  the  paint  is  reported 
to  be  due  to  the  film  of  metallic  flakes 


which  lie  flat  when  mixed  with  a  good 
grade  of  suitable  varnish  vehicle,  mak¬ 
ing  a  surface  which  is  highly  resistant 
to  the  entrance  of  moisture  and  light 
rays  that  disintegrate  the  binder.  Used 
on  oil  circuit  breakers  and  transformer 
tanks,  the  paint  reveals  oil  leaks,  read¬ 
ily  simplifying  inspection  and  reduc¬ 
ing  hazards  of  damage  through  loss  of 
oil.  On  transmission  towers  and  struc¬ 
tural  steel  the  paint,  by  contrast, 
quickly  reveals  any  tendency  to  rust, 
so  the  process  can  be  halted.  Inside 
the  boiler  house  all  equipment  above 
the  dado  line  is  coated  with  aluminum 
paint.  The  smokestacks  and  water  tank 
are  likewise  surfaced. 

• 

Low-Cost 

Distribution 

Supplying  the  conveniences  of  elec¬ 
tricity  without  marring  scenic  beauty 
with  power  structures  is  a  problem 
that  has  been  solved  in  many  ingenious 
ways  by  engineers  of  the  National 
Park  Service.  Funds  being  limited 
and  underground  distribution  neces¬ 
sary  for  esthetic  reasons,  they  have 
evolved  an  underground  practice  that 
gives  a  high  degree  of  reliability  foi 
the  limited  loads  encountered. 


Compound  seals  joints  in 
park  underground  circuits 


In  the  accompanying  illustration 
will  be  seen  the  manner  in  which 
branches,  cut-ins  or  ties  are  made  in 
the  three-conductor,  parkway  type 
cable  that  comprises  a  major  percent¬ 
age  of  the  underground  services. 
Cables  are  spliced  inside  the  cast-iron 
junction  box  which  lies  at  the  bottom 
of  a  2-ft.  trench.  Hot  impregnating 
compound  then  is  poured  in  through 
an  opening  in  the  cover  and,  upon  so¬ 
lidifying,  seals  the  joint  in  an  effec¬ 
tive  manner.  The  distribution  system 


Boiler  house 
equipment 
above  dado 
line  protected 
with  aluminum 
paint 

Note  clean  pro¬ 
tective  surface 
on  pulverizing 
mills,  coal  pip* 
ing,  furnace 
fronts  and 
structural  steel 
Raw  coal  bunk¬ 
ers,  coal  scales, 
smokestacks  and 
water  tanks  sim¬ 
ilarly  protected. 
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Cjheck  these  features 

of  the  G-E  ENCLOSED 
INDICATING  and 


DROP-OUT  Fuse  Cutout 


GENERAL  B  ELECTRIC 


The  G-E  2-in-l  porcelain-enclosed  fuse  cutout  pro¬ 
vides  for  operation  in  either  of  two  ways,  depending 
upon  which  you  prefer: 


INDICATING — When  the  fuse  link  blows,  the  door 
pushes  out  at  the  bottom,  giving  clear  indication  to  an 
observer  on  the  ground,  without  exposing  the  live  con¬ 
tacts  and  mechanism. 


DROP-OUT — For  locations  where  you  would  rather 
have  the  drop-out  action,  all  you  have  to  do  is  remove 
a  small  wire  yoke  (no  tools  required),  and  the  door 
drops  open  when  the  fuse  link  blows. 


CONSTRUCTION 

To  provide  positive  operation,  careful  attention  is  given 
to  every  detail  of  material  and  workmanship.  Typical  of 
the  construction  features  are  the  fuse-holder  tube  of  fiber 
over  which  is  wound  linen  Textolite,  an  exceptionally 
strong  weatherproof  material;  a  phosphor-bronze  spring 
in  the  toggle  mechanism,  which  pulls  the  fuse  link  from 
the  fuse  holder  at  all  fault  currents  at  rated  voltage;  and 
a  barrier  which  prevents  hot  conducting  gases  from 
bridging  the  contacts  and  causing  flashover. 
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MOUNTING 

To  meet  your  particular  installation  requirements,  the 
hanger  provides  for  mounting  the  cutout  either  in  a 

_  vertical  position  or  at  an 

\  1  angle.  In  either  position, 

the  cutout  may  be  swiv¬ 
eled  to  any  desired  hori¬ 
zontal  angle. 

The  cutout  is  furnished 
in  ratings  of  60  amperes, 
5000  volts  and  60  am¬ 
peres,  7500/12,500  Gr.  Y 
volts.  Ask  your  G-E  rep¬ 
resentative  for  further  in- 
j  formation,  or  send  for 

!  Bulletin  GEA-1993, 

which  gives  complete  de¬ 
scriptive  and  operating 
i  data.  General  Electric, 

‘  - Dept.  6C-201,  Schenec- 

Tbe  2-in-l  cutout  supplements  the  ra/Ar  KI  V 

popular^  and  accepted  line  of  G-E  tauy ,  IN .  I  . 

porcelain-enclosed  cutouts  illustrated 
above 


V  . 


H  ■  N.'S  ' 


_•  :•  .:J  >  ' 
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is  buried  directly  in  the  ground,  being 
protected  only  by  a  warning  board 
placed  over  the  cable  before  the 
trench  is  backfilled. 


Available  Clearance 
Used  in  Co-ordination 

By  E.  W.  HATZ 

Milwaukee  Electric  Railway  &  Light 
Company,  Milwaukee,  Wis.* 

Two  132-kv.  circuits  are  being  built 
to  carry  electricity  from  the  new  Port 
Washington  station  into  the  system  of 
the  Milwaukee  Electric  Railway  & 


New  132-kv.  towers  are  higiier 
and  wider 

The  difference  between  these  towers 
represents  a  decade  of  experience  in 
transmission  and  insulation  co-ordina¬ 
tion. 

Light  Company.  One  of  the  new  lines, 
extending  west  from  Port  Washington 
to  reach  the  existing  line  from  Apple- 
ton  to  Milwaukee,  is  approximately  5 
miles  in  length  and  consists  of  44 
towers,  which  have  greater  clearances 
between  arms  and  from  conductor  to 
steel  than  was  formerly  believed 
necessary. 

The  suspension  insulating  string 
consists  of  twelve  5|-in.  units,  75  in.  in 
length  and  having  an  impulse  flash- 
over  of  1,500  kv.,  for  co-ordination 
slightly  less  than  the  6-ft.  separator 
from  conductor  to  steel  which  requires 
approximately  1,600  kv.  at  2  micro¬ 
seconds  time  lag. 

A  ground  rod  was  driven  at  the  bot¬ 
tom  of  each  of  the  four  footing  exca¬ 
vations  and  connected  to  the  footing 
steel.  Of  the  towers  now  installed,  the 
resistance  of  the  footings  averages  less 
than  2  ohms  and  in  only  one  case  did 
it  exceed  5  ohms. 

•Extracted  from  paper  to  Wisconsin  Utili¬ 
ties  Association. 


A  Study  of  operating  records  of  all 
of  the  132-kv.  lines  of  the  company 
shows  that  the  number  of  interruptions 
due  to  lightning  averages  approxi¬ 
mately  five  per  100  miles  per  year. 
According  to  data  which  have  been 
prepared  as  the  result  of  transmission 
line  calculations  and  observations  on 
operating  lines  0.5  interruption  per 
100  miles  per  year  is  to  be  expected 
on  the  new  towers.  For  a  line  5  miles 
in  length  it  would  mean  one  interrup¬ 
tion  every  40  years. 

The  existing  line  which  is  to  be  re¬ 
constructed  was  originally  built  with 
a  suspension  insulator  string  consist¬ 
ing  of  ten  4|-in.  spaced  units.  Due 
to  lowering  the  hanger  bars,  the  clear¬ 
ance  from  conductor  to  steel  is  in¬ 
creased  sufiiciently  to  permit  the  use 
of  an  additional  insulator,  making 
eleven  4f-in.  units  or  nine  of  the  5^- 
in,  units.  Such  an  insulator  string  is 
approximately  63  in.  in  length  and  has 
a  flashover  of  1,100  kv. 

• 

Meter  Test  Costs 
Reduced  13  per  Cent 

Fifteen  per  cent  more  meters  can  be 
tested  per  man  by  departing  from  an 
obsolete  routine  practice,  reports  one 
operating  company.  Instead  of  having 
meter  testers  report  to  headquarters 
each  morning  for  assignments  and 
again  in  the  evening  for  filing  re¬ 
ports,  they  are  given  a  week’s  assign¬ 
ments  and  report  only  once  a  week. 
The  increased  effectiveness  of  this  pro¬ 
cedure  comes  from  the  elimination  of 
trips  to  and  from  headquarters,  as 
testers  can  go  directly  from  their 
homes  to  work,  and  vice  versa. 


With  this  simple  change  about  thir¬ 
teen  regular  five-year  tests  of  domestic 
watt-hour  meters  are  averaged  per  day. 
This  speed  is  dependent  on  routing  the 
calls  so  they  are  adjacent  and  in  con¬ 
secutive  order.  Testing  out  of  order 
and  “call-backs”  because  of  inaccessi¬ 
bility  of  meters  will  reduce  this  rate 
of  testing. 

• 

Accident  Proves 
Unit’s  Submersibility 

En  route  to  the  Tide  Water  Power 
Company  for  installation  at  Wilming¬ 
ton,  N.  C.,  this  5,625-kva,,  105/31.5/ 
12-kv.,  60-cycle,  three-phase  Inertaire 
Westinghouse  transformer  fell  into  the 
river  while  being  transferred  from  a 
barge  to  shore.  The  crane  boom 
buckled  and  the  transformer,  which 
was  about  6  ft,  above  the  water, 
dropped  and  settled  in  the  mud  at  the 
bottom  of  the  river.  During  high  tide 
it  was  submerged  about  3  ft.  in  salty 
water  and  remained  there  for  ten  days. 

After  removal  from  the  river,  ex¬ 
amination  showed  that  the  transformer 
had  not  been  injured  in  the  least,  ac¬ 
cording  to  Westinghouse  engineers. 
The  transformer  had  been  shipped 
from  the  factory,  without  oil  in  the 
tank,  but  filled  with  a  dry  inert  gas 
under  several  pounds  pressure.  After 
the  transformer  was  recovered  from 
the  river  a  satisfactory  pressure  of  gas 
still  remained  in  the  tank  and  it 
was  found  that  no  moisture  had  en¬ 
tered.  The  mud  and  sludge  were 
washed  off  and  the  transformer  was 
placed  in  operation  beside  its  mate, 
which  had  not  had  such  unusual  bath 
and  rough  treatment. 


Transformer  turns  submarine 
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CONTAINING  FULL 
DETAILS  OF  THE  TIME 
AND  MONEY -SAVING 
FEATURES  OF  THIS 
NEW  INSTRUMENT 


Showing  the  simplicity  of 
the  Ferranti  Clip-On  Am¬ 
meter  in  actual  use. 


FERRANTI  ELECTRIC,  Inc. 

1 30  W.  42nd  St.,  New  York 

Gentlemen: 

Kindly  send  me  a  copy  of  your  booklet  describing  your  NEW 
CLIP-ON  AMMETER. 


Name 


Company 


Address 
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water  used  in  the  system  and  600  tons  Century  motors  automatically  con- 

in  three  200-ton  compressor  units.  trolled  with  Powers  Regulator  Corn- 

Water  for  the  system  is  raised  from  pany  pneumatic  equipment  to  main- 

a  325-ft.  well,  1,000  to  1,750  gal.  of  tain  50  per  cent  relative  humidity  at 

it  per  minute,  by  a  Deming  turbine  the  temperature  which  is  automatically 

pump  driven  by  a  125-hp.  vertical  set  in  relation  to  that  of  the  outside 

motor.  Because  the  water  contains  air.  The  23  larger  units  also  use 

more  than  a  trace  of  sulphur  odor  it  2-hp.  Century  motors  to  make  a  total 

is  returned  promptly  to  the  ground  of  79  of  these  motors  used  in  this  one 
after  it  has  served  its  purpose  in  the  installation. 

cooling  system.  The  water  rises  at  A  relative  humidity  of  50  per 
54  deg.  F.  and  its  temperature  is  low-  cent,  according  to  Edward  A.  Ashley, 
ered  to  42  deg.  by  the  York  refrigera-  consulting  engineer,  who  directed  the 
tion  units  using  Freon.  One  is  driven  installation  of  the  plant,  is  respon- 
of  a  200-kva.  bank  of  by  a  150-hp.  motor  and  the  other  two  sible  for  the  absence  of  the  feeling  of 
f  two  large  synchro-  by  one  225-hp.  motor.  Both  motors  extreme  coldness  when  entering  or 

d  of  79  small  motors  are  synchronous  type,  Allis-Chalmers  dampness  when  leaving  the  store, 

six  floors  and  base-  make.  The  usual  tendency  in  air  condition- 

After  being  refrigerated  the  ground  ing  is  to  drop  temperature  rather 
iditioning  on  all  six  water  is  pumped  through  the  store  than  control  humidity,  with  the  result 
;  four  restaurants,  nu-  building  in  ceiling-suspended  pipes  to  that  people  feel  the  decided  difference 
rooms,  entrance  lob-  56  unit  air  coolers  on  the  first  and  between  outdoor  and  indoor  tempera- 
all  departments  and  upper  floors  and  to  23  larger  units  tures  causing  momentary  discomfort, 
e  to  customers,  total-  located  in  the  basement  and  at  street 

ft.  of  selling  space —  level.  From  these  units  the  water  re-  * 

ahlishment  is  claimed  turns  at  a  temperature  of  from  64  to  jj^lcCtFolvtiC  PrOCCSS 

arge  store  in  which  a  66  deg.  F.  to  the  Freon  condenser  and  •' 

las  been  done.  The  to  the  discharge  well  earlier  men-  |  fyi  liyOVftfi  Fillish 

capable  of  handling  tioned.  Each  cooling  unit  is  equipped  ^ 

.  of  air  per  hour;  that  with  filters,  cooling  and  dehumidify-  Aluminum  coatings  which  do  not 
je  changed  completely  ing  coils  and  has  an  outside  air  con-  conceal  the  natural  luster  of  metal 
inutes;  1,500  tons  of  nection  through  which  30  per  cent  of  can  be  applied  in  a  thick,  durable  and 
available,  of  which  fresh  air  is  taken.  The  blowers  in  the  stainproof  film  by  electrolytic  meth- 
esented  in  the  ground  56-unit  coolers  are  operated  by  2-hp.  ods,  reports  M.  R.  McConnell,  West 


Air  Conditioning 
Extends 


Uraal  operation  is  on  one  motor 

Two  of  the  three  200-ton  Freon  compressors  are  driven  by  one  226- 
hp.  motor  and  the  third  Is  separate  on  a  160-hp.  motor.  This 
arrangement  combines  flexibility  of  unit  size  with  economy. 


One  of  the  79  air-tempering  units 

In  the  bottom  half  of  the  cabinet  are  the  cooling  coils,  which  are 
connected  to  the  water  pipes  at  the  left,  and  also  the  blower,  which 
Is  belt  driven  by  the  motor  at  the  right. 
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Penn  Power  Company.  An  anodic  ox-  method  of  freezing.  The  desired  de- 
idation  process  is  employed.  The  oxide  gree  of  softness  can  therefore  be  regu- 
coating  is  produced  by  making  the  lated. 

article  to  be  treated  the  positive  ter-  The  cost  of  the  refrigerator  is  offset 
minal  in  a  sulphuric  acid  bath.  Direct  by  the  fact  that  stretching  machines 

current  of  about  15  amp.  per  square  are  no  longer  required.  By  the  elimi- 

foot,  at  15  to  25  volts,  is  passed  nation  of  drying  and  stretching  pro- 

through  the  material  for  20  to  40  min-  duction  is  considerably  speeded  up. 

ules,  depending  upon  the  surface.  ^ 

Nearly  any  color  may  be  obtained 
by  immersing  the  article  in  a  solution 

of  organic  or  inorganic  materials.  A  I\amp  OCllfe 

sealing  process  prevents  the  coating  Run  When  Needed 
from  being  stained  by  soot,  dirt, 
grime,  oil  or  fingerprints.  The  finish 
can  be  wiped  clean  with  a  damp  cloth. 

Coatings  may  be  produced  with  high 
corrosive  and  abrasive  resistance; 
they  can  be  made  impervious  or  ab¬ 
sorptive.  Excellent  dielectric  charac¬ 
teristics  may  also  be  obtained,  it  is 
reported.  This  coating  has  been  ap¬ 
plied  to  architectural  aluminum,  stat¬ 
uary,  washing  machine  agitators,  fish¬ 
ing  reels,  automatic  pencils  and  a 
large  number  of  novelties.  Automo¬ 
tive  pistons  treated  in  this  manner 
have  a  greater  surface  hardness  and 
are  able  to  resist  abrasion  better  than 
those  not  coated,  it  is  declared. 


sion  on  a  vertical  shaft  over  a  ratchet 
wheel,  which  is  rotated  through  worm 
gears  by  a  wheel  riding  on  the  under 
side  of  the  belt.  As  the  conveyor  belt 
runs,  the  ratchet  wheel  allows  the  arm 
to  return  gradually  to  its  original  po¬ 
sition,  when  the  switch  control  opens, 
stopping  the  belt. 

With  this  arrangement  a  train  of 
boxes  can  be  run  over  the  belt  without 
spacing,  since  the  last  box  determines 
the  time  of  belt  operation  after  it 
passes  the  arm,  the  other  boxes  hav¬ 
ing  held  the  arm  back  and  the  ratchet 
allowing  it  to  slip  on  the  vertical  shaft. 


By  W.  M.  STREBY 

The  Hoover  Company, 
North  Canton,  Ohio 


Adj  ustable-Speed 
Squirrel-Cage  Drive 

Combining  the  simplicity  and  relia¬ 
bility  of  the  squirrel-cage  motor  with 
the  speed  variation  of  wound-rotor 
induction  motors  but  without  the  com¬ 
plicated  control  of  the  latter,  these 
pump  drives  are  indicative  of  the 
trend  toward  simple,  reliable  and  low- 
cost  electrical  equipment  for  indus¬ 
trial  applications.  They  consist  of  a 
squirrel-cage  induction  motor  inte¬ 
grally  combined  with  a  mechanical 
speed  changer  which  provides  prac¬ 
tically  infinite  variation  of  the- output- 
shaft  speed  between  wide  limits  by 
adjusting  small  handwheels  to  the 
right  and  below  the  motor  (see  ar¬ 
row). 

Note  the  start  and  stop  controls 
in  front  of  each  speed-control  hand- 
wheel.  The  installation  is  in  the 
Union  Oil  Company’s  refinery  at 
Oleum,  Calif.  The  motor-drive  units 
were  made  by  the  Sterling  Electric 
Motor  Company,  Los  Angeles. 


All  the  motor-driven  booster  belts 
on  the  conveyor  system  are  arranged 
so  that  they  start  automatically  when 
boxes  approach  the  booster  station  and 
stop  as  soon  as  they  have  cleared  the 
belt.  This  is  accomplished  by  means 
of  a  time  switch  which  consists  of  an 
arm  extending  over  the  belt  in  the 
path  of  the  boxes  advancing  along  the 
rollers.  The  first  box  strikes  this  arm, 
swings  it  back  and  closes  a  contact 
which  starts  the  motor  drive  for  the 
booster  belt. 

The  arm  swings  against  spring  ten¬ 


Softening  Leather 
by  Refrigeration 

Power  for  refrigeration  will  be 
needed  in  the  leather  industry  if  a 
new  process  for  softening  leather,  pat¬ 
ented  in  Germany,  comes  into  general 
use.  In  this  process  the  drying  and 
subsequent  stretching  of  tanned  hides 
becomes  superfluous  and  the  finished 
leather  is  claimed  to  be  much  softer 
than  that  produced  by  any  other 
process. 

According  to  a  report  in  ‘The  Elec¬ 
trical  Products  Trade  Notes”  of  the 
Department  of  Commerce  the  damp 
or  only  slightly  dried  hides  are  sub¬ 
jected  to  a  temperature  of  about  6 
deg.  C.  below  the  freezing  point  and 
are  thoroughly  frozen.  Exposure  to 
currents  of  cold  and  dry  air  has 
proved  most  effective.  The  water  in 
the  cells  crystallizes  and  through  its 
expansion  in  freezing  separates  the 
hide  fibers  and  loosens  them  without 
breaking  their  interconnection.  This 
produces  the  softest  possible  uphol¬ 
stery  or  upper  leather,  it  is  claimed. 

The  degree  of  softness  and  flexibil¬ 
ity  of  the  leather  depends  on  the  water 
content  of  the  hides  when  they  are 
placed  in  the  refrigerator  and  on  the 


Start,  stop  and  wide-speed-range  control  for  each  pump  drive 
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PEK  CENT  LOAD 


Load  and  Temperature 
Curves 

Sangamo  HF  Meters 
Solid  Lines,  Unity  Power  Factor 
Dotted  Lines,  SOX  Power  Factor 


photiiu^  ^ouh>  hevenm 


Type  HFA 


^  I  ODERN  LOADS  demand  the  use  of  watthour  meters 
IJ  U  with  excellent  overload  curves.  Outdoor  metering  em¬ 
phasizes  the  importance  of  good  temperature  characteristics. 
Only  watthour  meters,  which  are  completely  compensated 
for  both  temperature  variations  and  overloads,  meet  these 
requirements. 

Sangamo  Type  HF  meters  are  fully  compensated  for  a 
high  degree  of  accuracy  up  to  three  hundred  percent  load 
and  for  any  temperature  throughout  Winter  and  Summer. 

These  facts  do  not  suggest  the  obsoleting  of  all  uncom¬ 
pensated  meters;  they  do  indicate  the  necessity  of  selecting 
only  fully  compensated  meters  on  modem  loads  and  where 
large  variations  in  temperature  occur. 


SAIVGAMO  ELECTRIC  COMPANY 

?  <«iPIIIXCiiFIELD.  ILLI.XOIS 
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valves  and  each  has  its  commonly  ac¬ 
cepted  name — rectifier,  static  conver¬ 
ter,  inverter,  etc.  But  there  has  been 
no  commonly  accepted  name  covering 
all  these  uses;  the  Swiss  firm  hence¬ 
forth  will  use  “mutator”  and  hopes  it 
will  find  acceptance. 


Small  Transmission 
Dynamometer 

By  L.  K.  ACHESON 

The  Hoover  Company,  North  Canton,  Ohio 

Sensitivity  as  close  as  0.001  hp.  has 
been  attained  in  a  line  of  small  trans¬ 
mission  type  dynamometers  developed 
at  the  Hoover  electric  cleaner  plant. 
The  maximum  output  of  the  one 


"  Escapement  Betters 

er  JT 

Graphic  Meter 

ce  * 

>le  By  F.  A.  REDDING 

es  Southern  California  Edison  Company,  Ltd., 
„  Alhambra,  Calif, 

n 

Pg’  As  an  outgrowth  of  a  study  on 
.gg  clocks  and  timing  devices  made  by 
the  meter  committee  of  the  Pacific 
Coast  Electrical  Association,  a  new 
jg.  clock  escapement  for  the  type  RA 
graphic  watt-hour  meter  has  been  de- 
jg.  veloped.  From  an  exchange  of  oper- 
ating  information  among  the  various 
^g.  California  utilities  it  appeared  that 
gg  reslaking  the  brass  bearings  of  the 
clock  escapement  not  only  involved 
considerable  maintenance  expense,  but 
also  resulted  in  the  bearings  often 
being  out  of  line  with  regard  to  the 
steel  pivots.  It  was  suggested  that 
jewel  bearings  be  provided  if  possible 
In  seeking  a  generic  name  for  grid-  and  such  bearings  mounted  on  remov- 
controlled  mercury  valves.  Brown,  Bo-  able  plates  for  easy  replacement, 
veri  &  Company,  Ltd.,  have  adopted  The  investigation  was  carried  out  by 
the  term  “mutator”  as  one  that  can  members  of  various  meter  depart- 
readily  be  converted  into  any  Ian-  ments,  technical  information  being 
guage.  Several  functions  can  be  per-  supplied  by  a  specialist  in  clock 
formed  by  these  large  mercury-vapor  escapement  problems.  As  a  result,  a 


Renolulum  baioince 
(Note  equal  scale 
I  divisions' 

I  /selt  loading  device  I 


(Electric  brakek 


Rectifiers 
Become  Mutators 


Sensitive  transmission  type  dynamome¬ 
ter  for  fractional  horsepower  tests 
Similar  apparatus  in  vertical  form  has 
proved  value  in  testing  small  fan  systems. 


shown  is  0.45  hp.  Calibration  tests 
have  shown  the  unit  to  be  accurate  to 
within  less  than  1  per  cent  throughout 
the  range  of  the  uniform  scale  over 
which  the  pendulum  torque-weighing 
arm  operates.  Interchangeable  motors 
permit  measurement  in  either  medium- 
speed  (1,000  to  4,500  r.p.m.)  or  high¬ 
speed  (4,500  to  12,000  r.p.m.)  ranges. 

Spring  balance  and  beam  type 
scales  formerly  used  have  been  super¬ 
seded  by  this  new  design.  Three 
ranges,  0  to  5,  0  to  10  and  0  to  20  oz., 
may  be  obtained  by  adjusting  the 
weight  to  top,  middle  or  lower  posi¬ 
tion  on  the  pendulum  arm.  Uniform 
scale  divisions  result  from  the  use  of 
a  cam  over  which  the  cord  from  the 
dynamometer  pulley  passes.  Extreme 
care  was  exercised  in  machining  the 
cam  because  precision  of  the  whole 
device  depends  upon  its  accuracy. 


Escapement  installed  on  a  modern  type  RA  graphic  meter 

Note  the  accessible  adjustment  arm  on  the  device.  The  escapement  can  also  be 
installed  on  the  old-style  clock  of  the  RA  meter 
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Squirrel  Caqe 
Motors  driving 
Allis -Chalmers 
Flaking  Rolls  in 
a  Tennessee 
Cereal  Plant. 


A  Motor  to  Match 


every  Food  Industry  Drive 
.  .  every  Type  of  Application 


Driving  an  Allis  -Chalmei 
Malt  Crusher  in  a  Mi! 
waukee  Brewery. 


Gearmotor  operating  Rolls 
in  a  Chocolate  Plant. 


Enclosed  Fan-Cooled  Motors  operating 
Allis-Chalmers  Grinding  Mills  in  a  Peoria, 
Illinois,  Distillery. 


N  few  industries  are  the  requirements  for 
motors  driving  processing  machinery  as  varied 
as  in  the  many  branches  of  the  Food  Industries. 


Protection  from  dust  or  moisture  is  necessary  in 
many  plants;  the  “wsushing  down”  of  the  ma¬ 
chinery  after  a  period  of  operation  presents  an 
extra  heizard  for  motors,  while  the  varied  types 
of  machinery  used  in  the  food 
plants  necessitates  motors  not 
only  of  different  mechanical  but 
edso  of  special  electrical  char¬ 
acteristics. 


Allis-Chalmers  motors  are  built 
in  types,  sizes  and  with  special 
characteristics  to  meet  these 
varied  requirements. 


Allis-Chalmers  district  offices  in 
all  principal  cities  and  many 
foreign  countries  will  be  pleased 
to  assist  in  problems  of  motor 
application  for  standard  or  spe¬ 
cial  drives. 


—will  Iieiwt  I 


/ILLIS-CH/ILHERS 

■  Allis-Chalmers  Manufacturing  Compony,  Milwaukee  .■ 
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General  Electric  Company  agreed  to 
modernize  the  breaker  with  oil-blast 
contacts  for  high-speed  operation  and 
to  build  an  operating  mechanism  that 
would  reclose  the  breaker  contacts  in 
approximately  30  cycles  after  the  trip 
coil  was  energized. 

The  mechanism  consists  of  two  MK-4 
motor  mechanisms  connected  through  a  walk¬ 
ing  beam  to  the  operating  rod  of  the  breaker. 
In  this  way  either  mechanism  can  close  the 
breaker.  The  control  permits  the  choice  of 
either  mechanism  for  the  initial  closing  oper¬ 
ation.  With  the  breaker  closed  by  one 
mechanism,  the  station  operator  can  set  up 
the  reclosing  circuit  for  the  second  mecha¬ 
nism.  The  breaker  is  tripped  open  on  the 
occurrence  of  a  fault,  the  opening  motion 
closing  an  auxiliary  switch  which  energizes 
the  second  mechanism.  This  mechanism,  in 
the  open  position,  immediately  starts  to 
close.  In  so  doing  it  recloses  the  breaker 
independently  of  the  position  of  the  moving 
contact  blade  of  the  breaker  or  of  the  other 
mechanism.  In  fact,  on  the  reclosing  opera¬ 
tion  the  reclosing  mechanism  works  so  fast 
that  the  moving  contact  blade  has  its  motion 
reversed  before  it  reaches  the  fully  open 
position. 

Oscillograph  tests  made  after  instal¬ 
lation  show  that  the  breaker  contacts 
reclose  32  cycles  after  the  trip  coil  is 
energized.  Seventeen  breakers  were  so 
modernized. 


new  escapement,  patented  under  the 
name  “Better  Escapement,”  has  been 
developed  which  not  only  eliminates 
many  of  the  troublesome  problems  in¬ 
volved,  but  goes  beyond  the  suggested 
changes  and  provides  a  complete 
dust-proof  interchangeable  escapement 
guaranteed  to  give  reliable  operation. 
It  consists  of  a  balance  assembly  in¬ 
closed  in  a  dust-proof  case  with  an 
accessible  adjustment  arm.  Tempera¬ 
ture  errors  are  eliminated  by  the  use 
of  an  Elinvar  balance  and  hairspring. 
Use  of  this  escapement  on  a  properly 
serviced  timing  device  insures  correct 
timing  on  the  type  RA  meter  for  a  min¬ 
imum  period  of  two  years.  The  as¬ 
sembly  is  designed  to  fit  either  on  an 
old-style  clock  or  the  more  modern 
timing  device  used  in  this  meter. 


By  J.  H.  PAGET 

Superintendent  Power  Department. 
Carolina  Power  &  Light  Company 


In  building  a  new  110-kv.  transmis¬ 
sion  line  between  Laurinburg,  N.  C., 
and  Wilmington,  N.  C.,  the  Carolina 
Power  &  Light  Company  decided  to 
test  the  reliability  of  a  single  line 
equipped  with  the  latest  protective  de¬ 
vices.  Expulsion  protective  gaps  were 
installed  on  all  insulation  strings  to 
take  care  of  line-to-ground  flashovers, 
which  they  clear  in  one-half  cycle 
without  operating  any  oil  circuit 
breakers.  At  the  Laurinburg  end, 
where  the  line  is  connected  into  the 
present  system,  it  was  necessary  to 
have  an  oil  circuit  breaker  which 
would  instantly  close  the  line  back  in 
again  after  phase-to-phase  faults. 

One  of  the  breakers  in  this  station 
was  a  General  Electric  110-kv.  type 
FHKO-139-54A-Y  breaker  operated  by 
a  type  MK-4  motor  mechanism.  The 


Interlock  System 
Protects  Workers 


Consideration  of  the  safety  of  em¬ 
ployees  has  resulted  in  the  use  of  a 
system  of  interlocks  on  switches,  gates 
and  apparatus  in  the  high-tension  re¬ 
search  and  testing  laboratory  of  the 
Callenders  Cable  &  Construction  Com¬ 
pany,  London. 

The  focal  point  of  the  interlock  sys¬ 
tem  is  the  removable  high-voltage  link 
joining  the  terminals  of  the  trans¬ 
former  to  the  sphere  gap  above  the 
test  floor.  It  is  10  ft.  long  in  the 
case  of  the  500-kv.  transformer  and 
20  ft.  for  the  1,000  kv.  This  remov¬ 
able  link  is  the  only  high-voltage  con¬ 
nection  to  the  test  area.  When  the 
link  is  in  place  safety  depends  upon 
the  fact  that  all  doors  into  the  testing 
area  must  be  closed  before  voltage  can 
be  supplied  to  the  solenoid  of  the 
transformer-supply  circuit  breaker. 
The  link  is  an  obvious  and  visually 
conspicuous  index  of  safety.  Switches 
in  the  same  circuit  prevent  the  breaker 
from  being  closed  if  the  overhead 
cranes  have  been  left  too  close  to  the 
transformers,  or  if  the  alternator  con¬ 
trol  has  not  been  reduced  to  zero  volts 
to  prevent  a  surge  occurring  if  a  trans¬ 
former  is  suddenly  switched  on  the 
supply  voltage. 

Placing  the  removable  high-voltage 
link  on  wall  clamps,  when  not  in  use, 
operates  switches  which  short  circuit 
the  door  switches  necessary  to  give 
free  access  to  the  test  area.  In  this 
way  free  command  of  the  transformer 
is  regained  so  far  as  any  other  test 
area  is  concerned. 


Two  MK-4  motor  mechanisms  through  walking  beam  operate  breaker 
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ground  quick  trip 


Trip  and  reclosure  in  31  cycles 

Oscillograph  on  switchboard  at  Laurinburg  substation.  Automatic  tripping  in 
6.5  cycles  after  trip  coll  was  energized  and  reclosure  in  24.5  cycles  after  tripping. 
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17,000,000  other  telephones  in  the  opening  of  transatlantic 
this  country  and  most  of  those  in  service. 

foreign  lands.  Today,  93%  of  all  The  work  of  improving  Bell 
the  world’s  telephones  are  within  telephone  communication  is  never 

reach  of  the  Bell  telephone  in  ended  ...  it  goes  on  and  on 

your  home  or  office.  toward  a  constantly  higher  stand- 

This  year  marks  also  the  Twen-  ard.  Further  improvements  as 

tieth  Anniversary  of  the  opening  important  as  those  of  the  past 

of  the  first  transcontinental  line,  half-century  will  come  through 

from  New  York  to  San  Francisco,  Bell  System  research,  manufac- 

and  the  Eighth  Anniversary  of  turing  and  unified  operation. 

BELL  TELEPHONE  SYSTEM 

To  make  your  telephone  tervice  dependable,  94  per  cent  of  the  Bell 
Sygtem*s  80,000,000  miles  of  wire  is  now  in  storm-resisting,  lead- 
covered  cable.  Sixty-five  per  cent  of  it  is  buried  beneath  the  ground. 


In  1885,  fifty  years  ago,  the 
American  Telephone  and  Tele¬ 
graph  Company  was  formed. 

There  were  few  telephones  then 
and  service  was  slow,  uncertain 
and  limited  to  separate  communi¬ 
ties.  In  that  year  the  largest  num¬ 
ber  of  telephones  in  any  one  city 
was  8400,  in  New  York. 

New  York  now  has  1,500,000, 
Chicago  800,000,  Philadelphia 
350,000. 

From  your  own  Bell  telephone 
you  may  talk  with  any  one  of 
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LOAD 


APPLIANCES,  LIGHTING  AND  POWER  •  DOMESTIC  •  COMMERQAL  •  INDUSTRIAL 


A  New  Approach 
to  the  Farm  Market 

The  Central  Hudson  Gas  &  Electric 
Corporation  has  worked  out  a  highly 
organized  method  in  developing  the 
farm  load.  “Greater  service  represen¬ 
tatives”  call  on  each  customer  at  least 
once  a  year.  When  they  reach  a  farm 
they  fill  out  a  survey  card  from  infor¬ 
mation  supplied  by  the  farmer  and 
their  own  observations  covering  the 
operation  on  that  farm  and  how  it  is 
equipped  to  handle  the  work. 

The  information  recorded  covers  the 
ownership  of  the  farm  and  whether  the 
farmer  can  be  expected  to  make  major 
capital  expenditures,  the  condition  of 
farm  land  and  buildings,  the  present 
electric  service  capacity  and  the  dis¬ 
tance  from  distribution  lines,  the  num¬ 
ber  in  tbe  family  active  in  farming  and 
the  number  of  full-time  hands  em¬ 
ployed.  The  next  questions  relate  to 
the  size  of  the  dairy  herd.  If  he  is 
milking  less  than  ten  cows  and  lacks 
the  acreage  or  building  capacity  for  a 
larger  herd  the  farmer  is  considered 
only  a  limited  prospect.  The  market 
he  serves  determines  how  the  milk  is 


to  be  handled  and  the  equipment  re¬ 
quired.  Poultry  is  covered  next — the 
number  of  hens,  type  of  houses,  incu¬ 
bators  and  brooders.  Data  on  fruit 
farming  and  general  power  used  on 
the  farm  follow. 

With  such  a  classification  the  utility 
has  a  background  of  valuable  data  of 
its  rural  customers’  equipment  now  in 
use  and  possibilities  for  load  develop¬ 
ment.  Handled  through  the  Hollerith 
machine,  it  is  possible  to  make  up 
prospect  lists  for  all  types  of  equip¬ 
ment,  which  are  made  available  to  the 
dealers.  For  example,  farmers  pro¬ 
ducing  Grade  A  milk  should  have 
water  heaters.  Progressive  farmers 
indicated  by  milking  machines,  run¬ 
ning  water  in  the  dairies,  large  herds 
of  milch  cows,  etc.,  are  preferred 
prospects  for  advanced  equipment.  Op¬ 
portunities  for  the  sale  of  incubators 
or  the  lighting  of  poultry  houses  stand 
out  prominently.  And  the  “greater 
service  man,”  calling  back  at  regular 
intervals,  gains  the  confidence  of  the 
farmer.  Having  nothing  to  sell,  he 
takes  on  an  advisory  status  and  makes 
the  utility  an  active,  helpful  influence 
in  developing  the  business  of  the  farm, 
out  of  which  the  load  must  grow. 


Revenue  from 
Metal  Melting 

Ten  steps  to  the  development  of  a 
profitable  metal  melting  load  have 
been  suggested  by  the  Detroit  Electric 
Furnace  Company,  after  a  field  survey 
of  the  methods  now  in  use  by  power 
companies  which  have  become  active 
in  this  held: 

1.  Assign  one  or  two  power  engineers  to 
talk  with  foundry  executives  and  obtain  a 
list  of  jobbing  and  industrial  melters  in  the 
area  served. 

2.  Hold  meetings  of  utility  men,  foundry 
superintendents,  metallurgists  and  design 
engineers  of  industrial  concerns  to  discuss 
electric  melting  and  electric  heat  treating 
and  to  see  an  exhibit. 

3.  Purchase  a  special  semi  -  portable 
“loaner”  furnace,  a  small  production  unit 
effective  in  helping  the  foundry  man  to  sell 
himself  on  the  advantages  of  electric  melt¬ 
ing.  The  furnace  can  be  loaned  or  rented 
for  three  to  six  months  to  foundries  in  the 
district  which  are  potential  permanent  users 
of  electric  furnace  equipment. 

4.  Devise  rates  which  encourage  this  de¬ 
sirable  load — li  cents  or  less  per  kilowatt- 
hour.  Modify  demand  charges  on  furnace 
operation  to  permit  electricity  to  compete 
with  other  fuels. 

5.  Finance  the  purchase'  of  melting  fur¬ 
naces  for  operation  on  the  lines. 

6.  Employ  a  trained  metallurgist  to  work 
with  customers. 

7.  Employ  for  a  short  time  a  designing 
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Survey  card  used  by  Central  Hudson  Gas  &  Electric  Corporation  to  record  information 
supplied  by  tbe  farmer  and  gleaned  from  its  own  observations 
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More  than  5000  years  ago,  an  ancient  Egyptian  con¬ 
ceived  the  idea  of  working  the  fibres  of  the  Papyrus 
plant  into  thin  sheets.  From  this,  came  Paper,  for 
recording  our  thoughts.  And  the  Dark  Ages  began  to 
grow  lighter. 


Likewise,  as  the  discovery  of  paper  was  basic  to 
civilized  life,  so  was  the  discovery  of  Chromel,  which 
gives  Electric  Heat  to  home  and  industry.  This  basic 


discovery  of  1906  created  today’s  electric  range  and  all 
other  heating  devices,  by  providing  the  all-important 
heating  element.  Chromel  has  proved  so  good  for  this 
use,  that  nothing  has  ever  taken  its  place  .  .  .  and 
endless  research  has  continued  to  improve  it.  Today, 
it  lasts  more  than  twice  as  long  as  it  did  a  few  years 
ago.  This  is  your  assurance  of  your  good  judgment 
in  putting  your  trust  in  devices  that  are  Chromel 
equipped.  Hoskins  Manufacturing  Co.,  Detroit,  Mich. 


1 1  U  O  iV  i  IN  Q 

CHROMEL 

THE  a^THAT  MADE  ELECTRIC  HEAT  POSSIBLE 
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engineer  familiar  with  properties  now  ob¬ 
tainable  with  electric  cast  iron,  heat  treated, 
plain  and  alloyed,  to  stimulate  its  use. 

8.  Purchase  a  25-  to  50-lb.  furnace  to 
familiarize  the  company’s  staff  with  the  easy 
operation  and  precise  control  of  electric 
melting. 

9.  Specify  electric  iron  when  buying  both 
iron  and  steel  castings.  Many  of  these  can 
be  changed  to  electric  furnace  iron  at  an 
actual  saving  in  cost  amounting  to  from  60 
to  70  per  cent. 

10.  Furnish  the  transformers  for  electric 
melting  furnace  installation. 

Electric  melting  produces  a  revenue 
of  from  $6  to  $10  per  ton  for  iron 
and  from  $3  to  $6  per  ton  for  brass. 
The  demand  for  electric  melting 
usually  occurs  in  dense  population 
centers  and  the  problem  of  power  dis¬ 
tribution  is  simple.  The  following 
table  shows  the  potential  revenue  ob¬ 
tainable  from  furnaces  of  this  type  in 
the  different  sizes: 


Furnace 

Approxi¬ 

Estimated* 

Estimated 

Size 

mate  t 

Monthly 

Annual 

(Cold 

Monthly 

Rerenue 

BeTcnue 

Ciiarge 

K«.-Hr. 

at  1^  e.  per 

at  IVi  c.  per 

Capacity) 

Lb. 

acquired 

Kw.-Hr. 

Kw.-Hr. 

36 

4,000 

1  60.00 

1  720.00 

200 

14,000 

210.00 

2,620.00 

350 

18,000 

270.00 

3,240.00 

600 

26,000 

376.00 

4,600.00 

1,000 

60,000 

750.00 

9,000.00 

3,000 

76,000 

1,125.00 

13,600.00 

•Based  on  20-day  month 
tBased  on  8-hour  day 


Customer  Savings 
Build  New  Load 

If  one  policy  stands  out  more  than 
another  in  sales  organizations  it  is  that 
salesmen  will  secure  the  best  results  if 
they  consider  the  personal  interests  of 
customers  and  convince  them  of  the 
user-benefits  from  purchased  service 
and  electrical  applications.  Recogniz¬ 
ing  that  a  pleased  customer  is  the  best 
prospect  for  extended  usage  of  service, 
many  power-sales  organizations  are 
aiding  their  customers  to  reduce  their 
over-all  unit  production  costs,  improve 
quality,  reduce  rejects,  increase  uni¬ 
formity  and  other  things  essential  in  a 
competitive  market,  by  renovizing 
practices  and  equipment.  Such  aid 
may  effect  sufficient  monetary  benefits 
to  the  customer  that  he  can  be  inter¬ 
ested  in  other  profitable  uses  of  elec¬ 
tric  service. 

Other  companies  have  research  or¬ 
ganizations  for  developing  and  ana¬ 
lyzing  new  uses  like  off-peak  phosphate 
furnaces,  burning  high-temperature 
ceramics,  etc.  Some  research  is  done 
on  customers’  premises  to  provide 
proof  of  commercial  value.  Often  this 
involves  a  co-operative  division  of  ex¬ 
pense  with  the  customer  and  manufac¬ 
turer  on  the  first  installation. 


Omaha  Experience 
in  Air  Conditioning 

In  August,  1932,  the  Nebraska 
Power  Company  of  Omaha  organized 
its  air-conditioning  department.  One 
man  was  assigned  to  this  work  to 
create  interest  and  assist  in  air-condi¬ 
tioning  installations.  The  first  four 
or  five  months  was  spent  in  organiz¬ 
ing  a  semi-monthly  meeting  of  all  men 
interested,  building  up  a  library,  con¬ 
tacting  furnace  dealers,  sheet  metal 
men,  refrigeration  companies,  archi¬ 
tects,  consulting  engineers,  etc.,  and 
helping  the  dealers  educate  their  men 
and  figure  the  jobs  on  which  they  are 
bidding. 

The  company  has  advertised  actively 
to  promote  air  conditioning  by  direct 
mail,  newspapers,  radio  and  talks  be¬ 
fore  women’s  clubs  and  interested 
groups.  Prospects  are  referred  to  the 
dealers  selling  the  type  of  equipment 
suitable  for  the  particular  installation. 
Also,  an  engineer  has  been  added  to 
the  personnel  to  work  with  the  manu¬ 
facturers  and  dealers  and  customers 
on  specifications. 

Sixteen  installations  were  made  up 
to  the  end  of  1933  and  last  year  38,  in 
the  following  classifications: 

No.  of  Installations 


Type  — 

1933  and  Prior 

Hp. 

Theaters  . 

3 

1,146 

Restaurants  . . 

5 

81 

3 

46 

5 

14 

16 

1,287 

No.  of  Installations 

•  Type 

—1934 

Hp. 

Industrial  .... 

2 

14i 

Office  . 

10 

95i 

Mortuaries  . . . 

2 

19 

Stores  . 

3 

21 

Theaters  . 

1 

85 

Homes  . 

12 

22i 

Restaurants  . . 

4 

20i 

Beauty  parlors 

1 

30 

Miscellaneous  . 

3 

36 

38 

344 

Omaha  1934  Air  Conditioning 

Summary 

Approx. 

Estimated 

Approx. 

Selling 

Annual 

Units  Hp. 

Price 

Revenue 

Furnace  fans. . 

340  85 

$68,000 

$5,100 

Attic  fans . 

Commercial  ex- 

60  12 

1,200 

480 

haust  fans  . . 
Domestic  o  i  1 

60  16 

1,400 

1,600 

burners  .... 

430  108 

129,000 

4,300 

Refrlg.  domestic 

cooling . 

Refrig.  comm. 

12  23 

7,200 

1,460 

cooling . 

Misc.  washers. 

26  321 

97,000 

5,985 

20  10 

1,600 

1,600 

948  674 

$305,400 

$20,325 

The  type  of  equipment  used  in  the 
1934  installations,  number  of  units, 
horsepower,  selling  price  and  esti¬ 
mated  annual  revenue  are  shown  in 
the  accompanying  tabulation. 


‘^Trial”  Ranges 
Increase  Usage 

So  marked  has  been  the  popularity 
of  the  30  cents  per  week  electric  range 
trial  plan  of  the  Hartford  Electric 
Light  Company  inaugurated  in  Feb¬ 
ruary,  1933,  that  the  number  of  ranges 
on  trial  had  increased  from  1,121  at 
the  close  of  1933  to  1,747  at  the  end 
of  1934.  In  1933,  308  ranges  were 
sold  and  618  in  1934  were  purchased 
by  residential  customers.  In  the  year 
just  closed  nearly  all  the  ranges  sold 
were  put  out  by  dealers  and  351  rep¬ 
resented  ranges  replacing  the  trial  out¬ 
fits.  This  demonstrates  the  very  real 
sales  value  of  the  plan,  according  to 
Samuel  Ferguson,  chairman  of  the 
board  of  the  Hartford  company. 

The  average  usage  per  residential 
customer  at  Hartford  has  increased 
from  280  kw.-hr.  in  1921,  when  the 
promotional  rate  principle  was  estab¬ 
lished  on  the  system,  to  858  in  1934. 
In  the  past  year  there  was  a  gain  of  65 
kw.-hr.  per  customer.  The  average 
price  paid  per  residential  kilowatt- 
hour  has  dropped  since  1921  from  9.7 
to  4.4  cents.  There  are  now  5,896 
electric  ranges  on  the  system,  repre¬ 
senting  a  saturation  of  10  per  cent. 
This  density  is  bound  to  be  much  in¬ 
creased  as  the  company’s  new  “Share 
the  Benefit”  plan  works  out  this  year, 
the  scheme  being  to  furnish  50  kw.-hr. 
free  per  month  for  every  10  kw.-hr. 
used  in  excess  of  last  year’s  consump¬ 
tion,  month  by  month.  Preliminary 
examination  of  the  first  month’s  results 
of  this  plan  indicate  that  a  substantial 
portion  of  the  company’s  customers  is 
already  receiving  some  free  kilowatt- 
hours,  and  it  is  confidently  expected 
that  more  and  more  will  be  added 
monthly  to  those  who  find  in  this  lib¬ 
eral  offer  a  means  to  increase  the  com¬ 
fort  of  their  homes. 

The  use  of  electricity  by  Hartford 
company  employees  averaged  2.292 
kw.-hr.  in  1934,  despite  the  fact  that 
30  per  cent  still  do  not  utilize  either 
an  electric  range,  refrigerator  or  water 
heater.  Of  575  employees,  331  use 
refrigeration,  300  ranges,  169  water 
heaters  and  134  refrigeration,  range 
and  water  heater  in  all-electric  homes. 
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show  that: 


EVERDUR  METAL 
"Everdur”  is  a  regis¬ 
tered  trademark  identi¬ 
fying  products  of  The 
American  Brass  Com¬ 
pany  made  from  alloys 
of  copper,  silicon  and 
other  elements. 


Ana^ndA 

from  mint  to  consumer 

the  AMERICAN  BRASS 


One  is  a  trouble-maker 


the  tank  will  RUST 

The  tank  in  this  heater  will  give  satisfactory  service  for 
a  few  years . . .  until  tank  rust  discolors  the  hot  water, 
perhaps  interferes  with  its  steady  use.  And  ultimately, 
when  the  tank  fails,  current  consumption  ceases  until  the 
heater  is  repaired  or  replaced.  Meanwhile,  profitless  ser¬ 
vice  calls . . .  and  a  disgruntled  customer  who  in  the  end 
spends  more  money  than  he  "saved”  at  first  by  buying 
the  rustable  tanked  heater.  Such  equipment  is  wasteful,  for 
the  public  and  the  utility  as  well. 


One  is  a  profit-maker 
I  I  the  tank  is  EVERDUR 


The  tank  in  this  heater  is  made  of  rustless  Everdur. 
It  will  give  satisfactory  service  indefinitely.  Current  con¬ 
sumption  will  be  uninterrupted  . . .  rust  cannot  interfere 
with  its  performance  or  shorten  its  life.  Fewer  service 
calls . . .  satisfied  customers.  The  slightly  higher  first-cost 
of  the  rust-proof  tank  is  soon  saved  in  freedom  from  up¬ 
keep  expense.  Such  equipment . . .  automatic  elearic  water 
heaters  with  tanks  of  rustless  Everdur ..  .is  economical,  for 
the  public  and  the  utility  as  well. 


Everdur  is  copper  . . .  the  traditional  non-rust  metal 
. . .  alloyed  in  accordance  with  a  special  Anaconda 
formula.  It  is  as  strong  and  readily  welded  as  steel,  and 
lends  itself  to  virtually  one-piece  tank  construction.  And 
Everdur  cannot  rust!  Because  of  these  properties,  lead- 


COMPANY 


General  Offices:  Waterbury,  Connecticut  makers  of  automatic  heaters  and  range  boilers  now 


Offices  and  Agencies  in  Principal  Cities  Standardize  on  Everdur  for  all  their  rust- proof  models. 


EVERDUR  MEIAL  for  TANKS 
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has  been  appointed  promotion  manager 
for  the  Tennessee  Valley  Authority, 
with  headquarters  at  Knoxville,  Tenn. 

►Clifford  F.  Hood,  manager  since  1933 
of  the  Worcester,  Mass.,  district  of  the 
American  Steel  &  Wire  Company,  has 
been  appointed  vice-president  in  charge 
of  operations,  succeeding  J.  L.  Perry, 
who  has  been  transferred  to  Birming¬ 
ham,  Ala.,  as  president  of  the  Tennessee 
Coal,  Iron  &  Railroad  Company.  Mr.  Hood 
entered  the  electrical  industry  in  1915, 
upon  graduating  from  Purdue  Univer¬ 
sity,  as  an  employee  of  the  Packard 
Electric  Company,  Warren.  Ohio.  Two 
years  later  he  became  identified  with  the 
wire  company.  Carl  I.  Collins,  super¬ 
intendent  of  the  Cuyahoga  (Ohio) 
Works,  has  been  appointed  manager  of 
the  Worcester  district.  He  has  been 
connected  with  American  Steel  &  Wire 
since  1923. 


C.  E.  Greenwood  Receives 
F.H.A.  Assignment 

C.  Ernest  Greenwood,  commercial  di¬ 
rector  of  the  Edison  Electric  Institute, 
has  been  named  assistant  to  the  director 
of  the  industries  division  of  the  Federal 
Housing  Administration.  As  adviser  in 
the  government  organization,  his  work 
is  to  act  as  a  liaison  between  the  Fed- 


H.  E.  Warren  Awarded 
A.I.E.E.  Lamme  Medal 


Henry  E.  Warren,  president  of  the 
Warren  Telechron  Company,  Ashland, 
Mass.,  has  been  awarded  the  1934 
Lamme  Medal  of  the  American  Institute 
of  Electrical  Engineers  “for  outstanding 
contributions  to  the  development  of 
electric  clocks  and  means  for  control- 


C.  E. 

Greenwood 


C.  S.  Herrmann  A8sumes 
New  Executive  Duties 


II.  E.  Warren 

ling  central-station  frequencies.”  Mr. 

Warren  has  been  engaged  since  1916 
in  adapting  time-keeping  synchronous 
motors  to  many  fields  of  usefulness  and 
in  providing  improved  devices  for  fre¬ 
quency  control.  More  than  a  hundred 
patents  have  been  granted  to  him.  Dur¬ 
ing  the  past  fifteen  years  he  has  served 
as  president  of  the  Warren  Telechron 
(^»mpany  and  consulting  engineer  for 
the  General  Electric  Company. 

A  graduate  of  the  Massachusetts 
Institute  of  Technology,  Mr.  Warren 
obtained  his  early  engineering  experi¬ 
ence  with  the  Saginaw  Valley  Traction 
Gimpany  at  Saginaw,  Mich.  Subse¬ 
quently,  while  associated  with  the  Lom¬ 
bard  Governor  Company  in  Boston  and 
later  in  Ashland,  Mass.,  he  made  im¬ 
provements  in  the  design  of  hydraulic 
speed  governors  which  were  installed  in 
many  of  the  largest  water-power  plants 
of  the  United  States.  As  an  avocation 
he  spent  considerable  time  and  thought 
in  designing  and  constructing  various 
forms  of  electric  clocks.  After  several 
years  of  experimenting  the  Warren 
Clock  Company  was  organized  in  1912. 

Presentation  of  the  medal  will  be 
made  at  the  summer  convention  of  the 
institute  next  June.  accountant,  and  when  Mr.  Moore  was 

made  general  manager  in  1914  assumed 
*  his  former  responsibilities.  From  that 

►  William  I.  Nichols,  formerly  public  time  Mr.  Herrmann  has  been  the  chief 
relations  counsel  for  Harvard  University,  financial  officer  of  the  system,  and  has 

and  at  one  time  promotion  manager  for  been  treasurer  since  the  formation  of  the 

the  National  Electric  Power  Company,  association  in  1926. 


eral  Housing  Administration  and  the 
electric  utilities.  Mr.  Greenwood  has 
been  actively  connected  with  the  elec¬ 
tric  utility  companies  for  many  years 
and  has  had  broad  national  experience 
in  the  marketing  of  electricity  and  elec¬ 
trical  contrivances. 

Following  his  graduation  from  Har¬ 
vard  University,  he  was  connected  with 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  on  rate  analysis  prob¬ 
lems  and  new  building  equipment.  He 
later  became  head  of  the  merchandising 
department,  which  operated  30  stores 
throughout  greater  Boston.  Mr.  Green¬ 
wood  served  as  chairman  of  the  mer¬ 
chandising  department  of  the  Joint 
Committee  for  Business  Development 
organized  by  the  electrical  industry  fol¬ 
lowing  the  economic  depression  of  1921. 
He  became  interested  in  wider  national 
distribution  of  electrical  equipment 
through  different  trade  channels,  and  in 
1926  inaugurated  trade  conferences  be¬ 
tween  the  associations  representing  six 
classes  of  retail  outlets  which  resulted  in 
a  declaration  of  merchandising  prin¬ 
ciples  adopted  by  all  groups. 

In  1928  he  joined  the  National  Elec¬ 
tric  Light  Association  in  New  York  to 
establish  the  commercial  department  of 
that  organization.  At  the  time  of  dis¬ 
solution  of  that  association,  in  1933,  he 
joined  the  Edison  Electric  Institute  as 
commercial  director,  the  position  he  now 
holds. 

Mr.  Greenwood  is  the  author  of  many 


Carl  S.  Herrmann,  who  was  elected 
president  of  the  New  England  Power  Asso¬ 
ciation  (Electrical  World,  February  16, 
page  46)  has  been  for  22  years  associated 
with  the  companies  forming  the  system. 
He  was  born  at  Worcester,  Mass.,  44  years 
ago  and  entered  business  as  a  bookkeeper 
for  the  American  Steel  &  Wire  Company 
in  that  city.  In  1912  he  entered  the  em¬ 
ploy  of  the  then  Connecticut  River  Trans¬ 
mission  Company  at  Worcester;  became 
assistant  to  Samuel  C.  Moore,  then  chief 


S.  Herrmann 


s 
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articles  and  pamphlets  concerning  the 
problems  of  load  building  in  the  electric 
utility  field. 


Detroit  Edison  Elects 
Three  New  Vice-Presidents 

At  the  annual  meeting  of  the  Detroit 
Edison  Company  Edward  T.  Gushee, 
Janies  W.  Parker  and  Philip  J.  Savage 
were  elected  vice-presidents  of  the  com¬ 
pany.  All  of  the  officers  of  the  com¬ 
pany  were  re-elected  with  the  exception 
of  James  V.  Oxtoby,  formerly  vice-pres¬ 
ident  and  counsel,  who  continues  as 
counsel.  This  change  was  made  at  Mr. 
Oxtoby’s  request. 

Mr.  Parker  has  to  his  credit  many 
years  of  fruitful  service  with  the  De¬ 
troit  utility.  A  graduate  of  Cornell 
University,  class  of  1908,  he  served  an 
apprenticeship  of  one  year  as  plant  op¬ 
erating  engineer  for  the  DeKalb  (Ill.) 
Power  &  Light  Company  and  another 
year  as  chief  operating  engineer  for  the 
Vincennes  (Ind.)  Street  Railway  Com- 


•  Clean-cut  workmanship  and  dependable 
uniformity  are  evidences  of  the  care  with 
which  Weyerhaeuser  poles  are  selected,  cut, 
seasoned,  treated,  finished  and  graded  for 
your  use.  Many  of  these  qualities  are  appar¬ 
ent  at  first  inspection.  Others  show  up  best 
after  many  years  of  service. 

Call  it  personality  or  what  you  will  — 
Weyerhaeuser  Western  Red  Cedar  poles 
have  the  qualities  that  make  for  utmost 
economy  and  service  in  line  construction. 

These  qualities  and  the  methods  that  pro¬ 
duce  them  are  clearly  explained  in  the 
Weyerhaeuser  Pole  booklet.  It  contains  val¬ 
uable  information  for  men  charged  with 
the  responsibility  of  buying  poles.  Your 
copy  mailed  on  request. 


4.  W.  I'arkpr 


pany.  Then  he  moved  to  Detroit  to  take 
a  position  as  boiler  room  engineer  with 
the  Detroit  Edison  Company.  Since 
that  time  he  has  advanced  through  re¬ 
sponsible  positions  to  his  present  place 
as  chief  engineer  and  assistant  to  gen¬ 
eral  manager,  in  which  position  he  will 
continue.  Mr.  Parker  is  a  member  of 
the  Detroit  Engineering  Society  and  the 
American  Society  of  Mechanical  En¬ 
gineers. 

Mr.  Gushee  has  been  connected  with 
the  Detroit  Edison  organization  since 
1920,  when  he  entered  the  inspection 
division  of  the  purchasing  department. 
Subseipiently  he  was  promoted  to  pur¬ 
chasing  agent  of  the  comnanv.  in  which 


POLE  AND  PILING  DIVISION 


Weyerhaeuser  Sales  Company 

Executive  Offices 

FIRST  NATIONAL  BANK  BUILDING,  SAINT  PAUL  MINNESOTA 
Branch  Offices 

Tacoma  Building  Lewiston,  P.  O.  Drawer  629 

Tacoma,  Washington  Idaho  Newark,  New  Jersey 

ALSO  REPRESENTED  BY  WESTINGHOUSE  ELECTRIC  SUPPLY  CO. 
Detroit  Chicago  St.  Louis 


Thomas  Evans,  president  of  Merchant 
4  Evatis,  Philadelphia,  has  been  elected 
chairman  of  tlie  refrigeration  division  of 


ELECTRICAL  WORLD  ^  MARCH  2,  1985 


(519)  73 


■  fj 


s 


mission  since  1907,  has  retired  from  oltice 
upon  the  election  of  his  successor,  Hah  .ey 
A,  Harmon  of  Las  Vegas.  Mr.  Shaugh- 
nessy  has  a  distinguished  record  as  a  com¬ 
missioner.  He  has  been  prominent  in  the 
National  Association  of  Railroad  and 
Utilities  Commissioners  for  25  years  and 
served  as  president  in  1927.  Mr.  Harmon, 
who  succeeds  Mr.  Shaughnessy,  is  a  lead¬ 
ing  lawyer  in  Nevada. 

►  Ambrose  Swasey,  chairman  of  the 
board  the  Warner  &  Swasey  Company,  has 
been  made  the  recipient  of  the  Washing¬ 
ton  Award  for  1935.  Doctor  Swasey, 
famous  manufacturer  of  precision  instru¬ 
ments  and  mechanisms,  has  long  been  de¬ 
voted  to  furthering  the  advancement  of  the 
engineering  profession.  Formal  presenta¬ 
tion  of  this  award  of  the  Western  Society 
of  Engineers  was  held  in  Chicago  Feb¬ 
ruary  20. 


the  National  Electrical  Manufacturers 
Ass*>ciation  and  chairman  of  the  house¬ 
hold  refrigeration  section  to  succeed  the 
late  Geoffrey  M.  Johnston. 

►  (]h\rles  R.  Howe  has  been  elected 
chairman  of  the  Arizona  Corporation  Com¬ 
mission. 


W.  H.  Taylor  Heads 
Illuminating  Companies 

William  H.  Taylor,  president  of  the 
Philadelphia  Electric  Company,  w^s 
elected  president  of  the  Association  of  Edi¬ 
son  Illuminating  Companies  at  its  recent 
meeting  in  Florida.  Mr.  Taylor  became 
chief  executive  of  the  Philadelphia  utility 
in.  1928,  after  spending  24  years  in  the 
United  Gas  Improvement  Company’s  engi¬ 
neering,  management  and  construction  de¬ 
partments.  He  first  engaged  in  field  work 
in  electric  and  gas  construction  and  sub¬ 
sequently  served  as  operating  head  of 


f*'  Lee  H.  Huntley,  construction  super¬ 
intendent  of  Joe  Wheeler  Dam,  has  been 
ap|)ointed  to  a  similar  position  on  the 
l^ickwick  Landing  Dam.  George  P. 
Jessup  of  New  York  was  named  to  the 
position  at  Wheeler  Dam. 

►  Reese  Mills,  manager  of  the  range 
divisum  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  Mansfield,  has 
been  elected  chairman  of  the  electric 
range  section  of  the  National  Electrical 
Manufacturers  Association  to  succeed 
A.  L.  Smith  of  the  Walker  &  Pratt  Manu¬ 
facturing  Company. 


R.  B.  Grove  Elected 
Executive  Vice-President 

Robert  B.  Grove,  vice-president  of  the 
New  York  Edison  Company  and  the 
United  Electric  Light  &  Power  Com¬ 
pany,  was  elected  executive  vice-presi¬ 
dent  of  both  companies  at  the  annual 
organization  meetings  of  directors  on 
February  5  and  19.  Mr.  Grove  also  was 
elected  a  director  of  the  New  York  Edi¬ 
son  Company.  He  has  been  a  director 
of  the  United  company  since  1931  and 
of  the  Brooklyn  Edison  Company  since 
1933.  Mr.  Grove  is  best  known  nationally 
in  the  electric  light  and  power  industry 
through  his  committee  work  in  the 
N.E.L.A.  and  his  activity  in  connection 
with  the  annual  convention  held  by  that 
body  and  its  successor,  the  Edison  Elec¬ 
tric  Institute. 


F.  D.  Comerford  Elected 
President  of  Boston  Edison 

Frank  D.  Comerford,  who  was  elected 
president  of  the  Edison  Electric  Illuminat¬ 
ing  Company  of  Boston  (Electrical 
World,  February  16,  page  46),  has  be¬ 
come  one  of  the  best  known  utility  execu¬ 
tives  in  the  East  during  the  past  seven 
years.  A  native  of  Worcester,  Mass.,  he 
was  graduated  from  the  Harvard  Law 
School  in  1917,  became  a  partner  in  the 
Boston  firm  of  Ropes,  Gray,  Boyden  & 
Perkins  in  1924,  and  succeeded  Henry  1. 
Harriman  as  president  of  the  New  Eng¬ 
land  Power  Association  in  1927.  Upon 
the  death  of  the  late  Charles  L.  Edgar, 
for  many  years  president  of  the  Boston 
Edison  company,  Mr.  Comerford  was 


U.G.I.  properties  in  Gloversville,  N.  Y.; 
Charleston,  S.  C.,  and  Omaha,  Neb.  In 
1922  he  was  sent  South  again  as  executive 
assistant  with  the  Georgia  Railway  & 
Power  Company,  the  following  year  be¬ 
coming  its  vice-president.  His  Atlanta  ex¬ 
perience  ended  when  he  returned  to 
Philadelphia  in  1927  as  vice-president  of 
the  United  Gas  Improvement  Company  in 
charge  of  operations. 

Mr.  Taylor  is  an  authority  on  utility 
rates  and  service.  He  has  testified  fre¬ 
quently  as  an  expert  on  these  subjects  be¬ 
fore  public  service  commissions  and  fed¬ 
eral  courts.  He  is  a  trustee  of  the  Edison 
Electric  Institute  and  of  the  Stevens  In¬ 
stitute  of  Technology,  his  alma  mater; 
chairman  of  the  board  of  the  Electrical 
Testing  Laboratories  and  a  member  of  the 
Electrical  Association  of  Philadelphia  and 
the  Illuminating  Engineering  Society. 


OBITUARY 


►  Alfred  W.  Kiddle,  New  York  patent 
attorney  and  an  Edison  Pioneer,  died, 
of  a  heart  ailment,  January  7  at  his  home 
in  New  York.  For  a  number  of  years 
Mr.  Kiddle  was  associated  with  the  late 
Thomas  A.  Edison,  for  whom  he  handled 
a  number  of  patents.  At  the  time  of  his 
death  Mr.  Kiddle  was  a  member  of  the 
law  firm  of  Kiddle,  Bethell,  Mont¬ 
gomery  &  Halbert.  He  was  in  his 
seventieth  year. 

►  Leslie  L.  Perry,  advisory  electrical  en¬ 
gineer  for  Sargent  &  Lundy,  Chicago,  died 
suddenly,  February  1,  at  Cuttingsville, 
Vermont,  in  his  sixty-second  year.  Mr. 
Perry’s  early  work  in  the  engineering  field 
was  with  the  extensive  power  generation 
and  distribution  interests  of  the  late  Dr. 
F.  S.  Pearson,  his  activities  taking  him  on 
extended  trips  to  Canada,  Mexico,  Brazil, 
Argentina  and  various  countries  of  Eu¬ 
rope.  From  1897  to  1900  and  again  from 


►  James  G.  Biddle  of  Philadelphia, 
well-known  manufacturer  of  precision 
electrical  and  scientific  instruments,  cele¬ 
brated  the  fortieth  anniversary  of  the 
founding  of  his  business  on  February  21. 
Mr.  Biddle’s  career  has  paralleled  the 
amazing  growth  of  the  electrical  industry 
during  the  past  forty  years  and  from  his 
intimate  knowledge  of  electrical  and 
scientific  instruments,  both  in  this  coun¬ 
try  and  abroad,  he  has  made  a  definite 
contribution,  especially  in  the  field  of 
simplified  testing  devices. 

►  John  F,  Shaughnessy,  for  fifteen  years 
chairman  of  the  Nevada  Public  Service 
Commission  and  a  member  of  that  com¬ 


F.  D. 

i'onierforil 


made  chairman  of  the  Power  Association 
board.  His  grasp  of  public  relations, 
finance  and  executive  capacity  have  been 
outstanding  features  of  his  administration. 
He  will  retain  the  chairmanship  of  the 
board  of  directors  of  the  New  England 
Power  Association  and  continue  to  direct 
its  policies  while  applying  himself  to  the 
active  management  of  the  Edison  com¬ 
pany. 
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One  of  the  two  modern 
power  plants  recently 
built  by  the  Forstmann 
Woolen  Company  to 
provide  power  for  its 
mills  at  Passaic  and  at 
Garfield,  N.  J.  A  60- 
cell  Exide  Battery  at 
each  plant  operates  oil- 
circuit  breakers  and  fur- 
ni  she  s  emergency 
protection. 


Strictly  Modern—lnclndim^, 
Power  Protection  by  Exides 


1909  to  1911  he  was  with  the  General 
Electric  Company  at  Schenectady.  Dur¬ 
ing  the  past  24  years  he  had  been  con- 
ne«  ted  with  Sargent  &  Lundy.  Mr.  Perry 
wa"  a  fellow  of  the  American  Institute  of 
Electrical  Engineers  and  a  member  of  the 
Western  Society  of  Engineers.  To  these 
organizations  he  contributed  numerous 
papers  and  reports  based  on  his  wide 
knowledge  of  and  first-hand  experiences  in 
his  chosen  field.  These  organizations,  in 
turn,  honored  him  with  appointments  to 
various  important  committees. 

►  Philander  Norton,  assistant  to  the 
president  of  the  Bell  Telephone  Labora¬ 
tories,  died  January  10,  of  pneumonia, 
at  Port  Washington,  Long  Island,  in  his 
fitfy-fourth  year.  Mr.  Norton  was  a 
member  of  of  the  American  Institute  of 
Electrical  Engineers. 

►  Edgar  J.  Allegaert,  vice-president  in 
charge  of  operation  of  the  electric  depart¬ 
ment  of  the  Public  Service  Electric  &  Gas 
Company,  Newark,  N.  J.,  died  at  his  home 
in  that  city  February  26,  after  an  illness 
of  two  months.  Mr.  Allegaert  had  been 
identified  with  the  Public  Service  Com¬ 
pany  and  its  predecessor  companies  con¬ 
tinuously  since  1899.  He  became  vice- 
president  of  Public  Service  in  charge  of 
electrical  operations  in  1924.  Mr.  Alle¬ 
gaert  was  69  years  of  age. 

►  John  F.  Kelly,  managing  director  of 
the  Association  of  Iron  and  Steel  Elec¬ 
trical  Engineers  and  editor  of  Iron  and 
Steel  Engineer^  died  November  16.  Mr. 
Kelly  was  one  of  the  best-known  figures 
in  the  iron  and  steel  industry  and  had  long 
been  active  in  advancing  the  interests  of 
electrical  engineers  in  that  industry  and  in 
encouraging  the  application  of  electrical 
methods.  He  was  born  in  McKeesport, 
Pa.,  in  1880.  Mr.  Kelly  was  formerly  as¬ 
sociated  with  various  steel  mills  in  the 
Pittsburgh  district,  with  the  Westinghouse 
Electric  &  Manufacturing  Company  and 
the  National  Tube  Company. 

^  (Charles  S.  Banghart,  vice-president 
and  general  manager  for  the  Bingham¬ 
ton  district  of  the  New  York  State  Elec¬ 
tric  &  Gas  Corporation,  died  in  his  sleep 
at  his  home  in  that  city,  February  26,  in 
his  sixty-third  year.  Mr.  Banghart  was 
president  of  the  Metropolitan  Edison 
Company  and  the  New  Jersey  Power  & 
Light  Company  in  1933,  when  he  re¬ 
signed  to  go  to  Binghamton.  He  be¬ 
came  associated  with  the  electrical 
industry  in  1892  when  he  entered  the 
employ  of  the  Thomson-Houston  Electric 
Company  to  electrify  the  street-railway 
system  at  Allentown,  Pa.,  and  from  that 
year  until  1914  he  engaged  in  railway 
work.  Subsequently  he  held  executive 
positions  .with  the  railway  and  electric 
company  at  Binghamton,  the  Augusta- 
Aiken  Railway  &  Electric  Company  in 
Ceor  da  and  the  Staten  Island  Edison 
Corporation. 


engineering  profession  has 
nothing  more  modern  to  offer 
than  the  recently  built  power  plants 
of  the  Forstmann  Woolen  Company 
at  Passaic  and  at  Garfield,  N.  J., 
where  the  Company’s  two  mills  are 
located. 

These  power  plants  by  means  of 
oil  circuit  breakers  control  the 
power  furnished  to  the  mills. 

To  operate  these  remote-con¬ 
trolled  circuit  breakers,  a  60<ell 
Exide  Battery  (floated  across  motor 
generator  set)  has  been  installed  at 
each  power  plant.  Not  only  do 


Sixty-cell  Exide  Battery  of  320  amp. 
hr.  capacity,  at  one  of  the  Forst¬ 
mann  plants.  A  similar  battery  is 
used  at  the  other  plant. 


these  batteries  take  care  of  circuit 
breaker  operation,  but  in  addition, 
each  operates  remote  -  controlled 
electrically-operated  valve  motors 
and  pilot  lights.  In  emergencies 
they  also  will  provide  an  emergency 
lighting  load  of  35  amperes  for 
three  hours  and  operate  three  motors 
and  magnetic  separators  for  twelve 
hours. 

The  steadily  increasing  use  of 
Exide  Batteries  for  tasks  that 
demand  absolute  dependability,  is 
most  significant.  Let  us  tell  you 
what  Exides  can  do  for  your  plant. 

Exf6e 

BATTERIES 

THE  ELECTRIC  STORAGE  RATTERYCO. 

PHILADELPHIA 

The  World’s  Largest  Manufacturers  of 

Storage  Batteries  for  Every  Purpose 

Exide  Batteries  of  Canada,  Limited, 
Toronto 
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Suitable  brake  linings  are  used  on  the 
rotating  disks  which  are  mounted  on  the 
motor  shaft.  As  electrical  power  is 
applied  to  the  motor,  electromagnets 
counteract  the  action  of  the  springs  and 
release  the  braking  pressure  on  the 
disks,  allowing  the  motor  to  rotate 
freely.  These  brakes  are  furnished  built 
into  a.c.  and  d.c.  motors  of  single,  mul¬ 
tiple  and  variable  speed. 


Portable  Potentiometer 

Portable  potentiometer  designed  to 
enable  pyrometer  users  to  check  poten¬ 
tiometers,  millivoltmeters  and  thermo¬ 
couples  quickly  and  accurately  has  been 
announced  by  the  Brown  Instrument 
Company,  Philadelphia,  Pa.  The  com- 


Arr  Arrester  for 
Magnetic  Controllers 

An  “arc  arrester"  is  a  recent  devel¬ 
opment  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  The  device, 
for  mounting  on  the  base  of  a  contactor 
or  linestarter,  involves  a  small  unit  con- 


Electric  Governor 
Controls  Motor  Speed 

Constant  speed  combined  with  light 
weight  and  power  of  series,  universal 
motors  is  claimed  for  the  new  types  of 
“Dumore”  electric  governor-controlled 
motors  announced  by  the  Dumore  Com¬ 
pany,  Racine,  Wis. 

Two  types  are  offered,  adjustable 
type,  speed  varied  while  motor  is  operat¬ 
ing,  and  fixed  type,  adjusted  while 
motor  is  at  standstill.  Three  sizes  in 
each  of  the  two  types  are  available  for 
controlling  speed  of  motors  rated  1/64 
to  1/8  hp.  over  a  range  of  approximately 
1,000  to  7,500  r.p.m. 

Electric  governor-controlled  motors 
are  especially  well  adapted  for  operating 
the  new  portable  talking  motion-picture 
projectors,  scientific  instruments,  appa¬ 
ratus  where  quick  acceleration  is  re¬ 
quired,  yet  .where  constant  speed  under 
varying  load  is  necessary,  it  is  stated. 


HroM'n  Inntrum^nt 


bination  of  a  step-switch  and  slide  wire 
makes  it  possible  to  read  the  indicating 
scale  to  0.01  millivolt  over  a  total  range 
to  71  millivolts.  A  fully  inclosed,  sus¬ 
pension  type  galvanometer  is  used. 
Having  a  very  short  period  (approxi¬ 
mately  two  seconds),  readings  can  be 
taken  rapidly,  as  the  galvanometer  re¬ 
sponds  immediately  when  dial  is  moved 
to  a  new  position.  Two  sets  of  binding 
posts  and  a  toggle  switch,  provided  for 
thermocouple  checking,  further  facili¬ 
tates  taking  check  readings  quickly  and 
accurately. 


Weattnehonse 


sisting  of  a  capacitor  and  resistor  con¬ 
nected  across  the  poles  on  the  load 
side  of  the  contacting  device.  Oscillo¬ 
grams  show  less  than  one-half  cycle 
arcing  with  the  arrester. 

Only  one  unit  is  required  for  a  three- 
phase  contactor  and  relief  is  afforded  not 
only  for  the  contactor,  or  linestarter 
upon  which  it  is  mounted,  but  also  for 
any  disconnect,  operating  switch,  fuse  or 
other  rupturing  device  connected  ahead 
of  the  contactor. 


Motor-Driven  Grab  Bucket 

Improved  motor-driven  grab  buckets 
ranging  from  h  to  .3  cu.yd.  capacity  for 
steel  mills,  foundries,  power  houses  and 
material  yards  handling  Vermilion  ore, 
limestone,  dolomite,  slag,  sand,  cinder, 
clay,  coal  and  similar  bulk  materials  are 
announced  by  Erie  Steel  Construction 
Company,  Erie,  Pa.  With  special  d.c. 
Westinghouse  control  the  use  of  only 
two  conductors  between  the  control  cab 
and  bucket  is  made  possible. 

Since  each  bucket  carries  its  own 
Westinghouse  crane  motor,  brake  and 
gearing  in  the  bucket,  the  buckets  can 
be  attached  to  cranes,  monorail  hoists  or 
any  hoisting  equipment  when  electric 
power  is  available.  The  unit  is  self- 
£iertric  Specialty  c«.  Contained  and  there  is  no  tendency  to 

•  lift  out  of  the  material  while  closing  and 

cranes  and  other  applications.  When  it  digs  itself  in  without  being  dropped, 

no  electrical  power  is  applied  to  the  The  whole  or  any  part  of  the  load  can 

ni(»lor  terminals  springs  press  the  sta-  be  emptied  and  the  bucket  cannot  open 

tionary  and  rotating  disks  together.  until  the  current  is  applied. 


Motor  Witb  Magnetic  Brake 

Electric  Specialty  Company,  Stam¬ 
ford,  Conn.,  announces  motors  with 
brakes  for  use  on  hoists,  winches. 


Track-type  Limit  Switch 

Small,  track-type,  spring-return  limit 
switch,  intended  for  use  in  making  or 
breaking  control  or  indicating  circuits 


General  Kleetric 


at  a  fixed  point  in  the  travel  of  a  part 
of  a  machine  or  mechanism,  has  been 
announced  by  the  General  Electric  Com¬ 
pany.  The  switch,  designated  as 
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Close  tolerances  made  possible 
by  Bakelite  Molded 


In  the  terminal  hloek  illustrated 
measuring  12Vk'  x  'IV-j"  x  very 
I  elnse  overall  t(derances  were  speci- 
[  fled.  To  meet  the  exaeting  speeili- 
h  rations  for  this  intrieate  part  re¬ 
quired  not  onlv  skilful  molding  hut 
also  the  use  of  a  mohling  material 
that  eombined  the  proper  How  point 
with  a  reasonably  quiek  eure.  The 
right  material  was  found  in  Bakelite 
Molded. 

This  terminal  hloek  has  over  150 
bottomed  holes,  and  numerous  lugs, 
bosses,  ribs,  ehannels  and  deep  re¬ 
cesses,  all  of  which  are  accurately 
I  formed  and  positioned  in  the  mold- 
It  ing  operation.  The  neeessarv  relief 


:7B^ 

-Coo 


lettering  ami  markings  were  also 
formed  in  the  same  operation,  the 
hloek  leaving  the  mold  a  completed 
part  with  permanently  lustrous 
finish  and  color. 

Bakelite  Molding  Material  is  made 
to  a  number  of  different  ‘specifica¬ 
tions  so  that  the  right  f<>rmula  is 
available  to  meet  the  particular 
requirements  of  a  given  molding 
job.  All  of  these  materials,  however, 
possess  high  insulation  value,  are 
very  strong,  and  are  resistant  to 
heat  and  cold,  moisture,  oils,  weak 
alkaline  solutions  and  most  chemi¬ 
cals  an<l  acids. 

Bakelite  Molded  insolations  pos¬ 


BAKELITE  CORPORATION,  247  Park  Avenue,  New  York,  N.  Y . 43  Ea^t  Ohio  Street,  Chi 

«AKFLITE  corporation  of  CANADA,  LIMITED,  163  Dufferin  Street,  Toronto.  Ontario. 


sess  many  advantages  over  porce¬ 
lain,  glass,  rubber,  fibre  and  other 
insulations  for  numerous  purposes. 
It  is  possible  that  your  own  product 
could  he  improved  through  their 
use  and  we  would  be  glad  to  coop¬ 
erate  w  ith  you  in  adapting  them  to 
your  particular  needs.  We  also  in¬ 
vite  you  to  write  for  copy  of  our 
illustrated  descriptive  booklet  3M, 
"Bakelite  Molded".  It  contains  inucli 
helpful  information. 


Photogritph  slums  terminal  bliH-k  formed 
of  Bakelite  Molded  for  Hart  Mfg.  Co., 
Hart  ford,, Conn,  by  Waterbary  Button  Co., 
Waterbary.  Conn. 


CR9440-A1A,  has  one  normally  open 
and  one  normally  closed  circuit.  Its 
maximum  carrying  and  breaking  ca¬ 
pacity  is  5  amp.  at  550  volts  a.c.,  and 
on  d.c.  ranges  upward  from  0.4  amp. 
at  550  volts  to  2.0  amp.  at  115  volts. 


Solclerless  Connector 

Switch  and  Panel  Division,  Square  D 
Company,  Detroit,  announces  a  solder¬ 
less  connector  which  consists  of  a  copper 
cup  with  inclosing  sides  and  raised  lip 
of  curved  contour  at  the  wire  entrance 
and  a  specially  designed  nut  and  stud. 
The  design  insures  a  positive,  perma¬ 
nent  connection  and  is  made  in  two  sizes 
— for  nominal  60  amp.  and  100  amp. 


“Weld-O-Meter,”  a  quick-reference 
circular  disk  chart  that  tells  the  correct 
type  of  equipment  and  the  right  control 
settings  to  use  for  spot-  or  flash-welding 
any  gage  metal  at  any  required  produc¬ 
tion  rate,  has  been  issued  by  the  Thom- 
son-Gibb  Electric  Welding  Company, 
Lynn,  Mass. 

Polarized  Fusible  Capn 

Harvey  Hubbell,  Inc.,  Bridgeport, 
Conn.,  has  announced  a  new  line  of 
three-wire  and  four-wire  polarized 
fusible  caps  as  part  of  its  “Hubbellock” 


Harvey  Hnbbell,  Inc. 


line.  The  four-wire  size  is  designed  to 
take  three  standard  0-30  amp.,  250- 
volt  cartridge  fuses  and  the  three-wire 
size  will  receive  two  standard  0-15  amp., 
250-volt  cartridge  fuses.  Polarization  is 
positive  and  prevents  the  insertion  of 
caps  in  any  but  the  right  position,  it  is 
stated. 

Til  r  list  or-Equipped 
Flutplute  Ironer 

Thrustor-equipped  automatic  flatplate 
ironer,  designated  as  model  AF-10,  has 
been  announced  by  the  General  Electric 
Company.  At  a  mere  touch  of  the  con¬ 
trol  on  this  appliance  the  “Thrustor,”  a 
motor-driven  hydraulic  device,  produces 
the  required  pressing  force  and  provides 
a  smooth,  cushioned  return  of  the  iron¬ 
ing  buck  to  its  open  position,  it  is 
claimed.  Because  of  the  hydraulic  action 
of  this  unit,  uniform  pressure  is  ob¬ 
tained  regardless  of  the  thickness  being 
ironed,  or  the  condition  of  the  padding 
on  the  ironer.  Moreover,  fabrics  are 
protected  against  scorching,  in  case  of 
power-supply  failure,  because  the  return 
stroke  of  the  buck  is  at  all  times  assured. 


Electric  Refrigerator  Has 
Additional  Storage  Space 

Fairbanks-Morse  Home  Appliances, 
Inc.,  Chicago,  Ill.,  announces  a  new  line 
of  electric  refrigerators.  The  “Con- 
servador”  feature  is  entirely  new,  offer¬ 
ing  additional  storage  space  for  food 


Fairbanks-Morse  Home  Applianees,  Ine. 


items  without  the  necessity  of  opening 
the  inner  compartment  of  the  refrigera¬ 
tor.  Food  in  the  “Conservador”  may  be 
separated  as  to  the  frequency  of  use 
and  amount  of  cold  required,  a  saving 
of  time  and  energy  consumption.  Within 
the  main,  electrically  lighted  food  com¬ 
partment  a  temperature  control  is  pro¬ 
vided  with  automatic  regulation  of  each 
of  the  eleven  positions.  The  cooling  unit 
is  centrally  located,  providing  storage  on 
either  side  for  tall  bottles. 

• 

Expulsion  Oil  Circuit  Breaker 

Pacific  Electric  Manufacturing  Cor¬ 
poration,  San  Francisco,  Calif.,  an¬ 
nounces  an  expulsion  oil  circuit  breaker 


Paolflc  Electric  Mf(c. 


which  though  it  retains  the  horizontal 
multi-break  principle  is  also  equipped 
with  expulsion  contacts  to  reduce  arcing 
times,  contact  burning  and  oil  deteri¬ 


oration.  The  new  breaker  is  available 
in  standard  ratings  from  15,000  to  287.- 
000  volts.  By  the  installation  of  expul¬ 
sion  contacts  in  Pacific  breakers  already 
in  service  it  is  claimed  that  interrupting 
capacities  can  be  increased  and  main¬ 
tenance  expense  reduced. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bulletins  und  estalors  now  available  to 
encineers  by  manufacturers  and  associations 


A  bulletin,  “Ventilation  Reduced  to  Pack¬ 
age  Form,”  which  gives  the  construction 
details,  applications  and  typical  installations 
of  Reed  unit  fans,  has  been  issued  by  Reed 
Unit  Fans,  Inc.,  730  St.  Charles  Street,  New 
Orleans. 

Allis-Chalmers  Manufacturing  Company, 
Milwaukee,  Wis.,  has  issued  a  new  bulletin 
(No.  1170)  containing  27  pages  of  construc¬ 
tion,  operation  and  assembly  details  and 
engineering  information  on  its  automatic 
feeder-voltage  regulator,  type  AFR. 

The  historical  development,  electrical  and 
physical  characteristics,  test  curves  and  engi¬ 
neering  information  applying  to  anhydrex 
rubber  insulation  is  included  in  a  16-page 
bulletin  published  by  the  Simplex  Wire  & 
Cable  Company,  72  Sidney  Street,  Cambridge 
A,  Boston. 

“Graphic  Instruments  in  Industrial  Re¬ 
search”  is  the  title  of  a  new  publication 
of  the  Esterline-Angus  Company,  Indian¬ 
apolis,  Ind.  This  bulletin  describes  the 
use  of  graphic  instruments  in  the  testing 
of  brakes  and  brake  lining  in  the  plant 
of  the  American  Brakeblok  Corporation, 
Detroit,  Mich. 

A  condensed  catalog,  in  pamphlet  form, 
on  Bundy  connectors  has  been  published  by 
the  Bundy  Engineering  Company,  305  E. 
45th  Street,  N.  Y.  C. 

“General  Electric  Arc  Welders”  is  the 
title  of  a  new  bulletin  issued  by  the  Gen¬ 
eral  Electric  company,  covering  operation, 
maintenance,  assembly  details  and  current 
oscillograms  for  portable  arc  welders. 

Leach  Relay  Company,  Los  Angeles, 
Calif.,  has  published  a  new  catalogue  con¬ 
taining  circuit  applications  and  specifica¬ 
tions  for  its  impulse,  radio,  telegraph  and 
telephone  relays. 

“Ajax  Insulating  Varnishes  and  Com¬ 
pounds,”  a  42-page  catalogue  containing 
useful  engineering  tables  and  information  on 
appropriate  applications  has  been  published 
by  the  Sherwin-Williams  Company,  101  Pros¬ 
pect  Avenue,  Cleveland. 

Applications,  characteristics,  chemical  con¬ 
tents  and  current  and  voltage  values  for  G.  E. 
welding  electrodes  are  given  in  a  condensed 
catalogue  published  by  the  General  Electric 
Company  entitled  “Welding  Electrodes  and 
Accessories.” 

A  pamphlet  supplement  WG-1804  to  cata¬ 
logue  WG-1803  describing  application,  as¬ 
sembly  and  structural  design  details  of  Yar- 
way  water  columns  and  gages  has  been  issued 
by  Yamall-Waring  Company,  Chestnut  Hill, 
Philadelphia. 

The  Canadian  Engineering  Standards  \s- 
sociation  is  issuing  Part  I  of  the  Canadian 
Electrical  Code,  as  the  Canadian  Standard 
for  1935.  The  book  (170  pages)  covers  the 
essential  requirements  and  minimum  stand¬ 
ards  governing  electrical  installation  up  to 
5,000  volts.  Copies  may  be  obtained  for  25 
cents  from  the  secretary  of  the  association. 
Room  3064.  National  Research  Building. 
Ottawa. 
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Sales  Up  20  per  Cent  in  1934 

Estimated  sales  of  wholesalers  of 
electrical  goods  rose  20  per  cent  in  1934 
compared  with  1933,  according  to  a 
statement  by  the  Director  of  the  Bureau 
of  Foreign  and  Domestic  Commerce. 
Based  on  the  most  reliable  wholesale 
trade  statistics  currently  available  for 
the  first  eleven  months  of  1934,  each  of 
the  major  trades  increased  its  sales  over 
1933,  the  average  for  all  classes  being 
13.5  per  cent. 

The  decline  from  the  high  point  of 
1929  has  been  definitely  checked.  Whole¬ 
sale  trade  in  general  in  1933  was  only 
44  i)er  cent  of  the  1929  value,  but  in 
some  lines  the  decline  was  much  more 
severe.  Wholesalers  engaged  in  the  dis¬ 
tribution  of  durable  goods,  such  as 
lumber  and  building  materials,  metals 
and  electrical  goods,  suffered  the 
greatest  decreases — 78,  76  and  67  per 
cent  respectively.  In  this  group  recovery 
in  electrical  goods  has  been  much 
greater  than  in  lumber  and  building 
materials. 


Oil  Burner  Sales  Rise 

Shipments  of  domestic  oil  burners  using 
mechanical  draft  in  1934  exceeded  those 
of  1933  by  10  per  cent,  according  to  a 


Domestic  oil  burners 

Monthly  shipments  in  the  United  States 

report  by  the  Bureau  of  the  Census  based 
on  returns  by  149  manufacturers.  The 
totals  were  70,860  and  64,446.  Gains  in 
industrial  and  boiler-burner  units  were 
larger,  the  aggregate  for  all  types,  in¬ 
cluding  shipments  outside  of  the  country, 
having  risen  19  per  cent  from  83,130  to 
98.816. 

• 

Cotie  Amendments  Approved 

Approval  of  eight  additional  articles 
submitted  as  amendments  to  the  code  for 
the  portable  electric  lamp  and  shade  in¬ 
dustry,  a  subdivision  of  the  electrical 
manufacturing  industry  code,  has  been 
announced  by  the  N.I.R.B. 


R*l  E 
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INSULATOR  TESTER 

•  is  • 

EASY  TO  USE  »  »  FOOL-PROOF 
AND  ABSOLUTELY  SAFE 

YOU  can’t  tell  the  exact  condition  of  any  unit  of  a 
stack  or  strain  unless  you  TEST  it  with  a  reliable  tester. 
When  the  unit  is  defective  you  can  then  remove  it. 

Here  is  what  the  R.  &  I.  E.  Tester  means  to  your 
property.  It  saves  you  trouble  and  expense. 


•  Eliminates  annoying 
radio  interference. 

•  Helps  guarantee  contin¬ 
uity  of  service. 

•  Removes  only  defective 
insulator  units. 

•  Records  rate  of  dete¬ 
rioration  of  each  unit. 

•  Shows  type  of  insulators 
best  suited  for  your  system. 

•  Improves  customer  good¬ 
will  and  maintains  revenue. 


•  Reduces  maintenance 
costs  by  finding  the 
cause  of  failure  before  it 
happens. 


■nciiLtnr  iinife  I  Kg?  Atore — Insulalors 

U  are  tested  by  mak- 

JF  intj  use  cf  the  oper- 

I  ating  voltage  to 

I  )  produce  a  visible 

K  '  deflection  of  an  in- 

I  strument  needle, 

I  such  deflection  in- 

I  dicating  the  amdi- 

I  I  tion  of  the  insulator 

I  under  lest. 

Ij  j  If  Left  —  Compact 

I  j  II  carrying  cases— for 

i  I  I  i  handle  and  inslru- 

i  '  I  ments.  They  ewe 

li*  i  I  mechanically  rug- 

Si  _  struct  ion  and  liahl 

*-^9^  I  SiSSSB^BI  in  ueight. 

left — The  Insulalcr  Tester  complete 
is  provided  with  ti.ree  difftra.l  heads 
"  to  III  all  of  the  wide  variety  of  insu- 
tSSSSSHSBSBMSiliBKillS^Vi^  which  may  he  encountered.  For 

7",  ~  -i  special  conditions  where  possibly  only 

d|SHiHllRHH|BBBl^Bllll^^BBiBBB£^  insulators  are  to  be 

tested,  only  one  head  mav  be  needed. 

RAILWAY  AND  INDUSTRIAL  ENGINEERING  CO. 

GREENSBURG,  PA. 

NEW  YORK  BOSTON  PHILADELPHIA  PITTSBURGH  CHICAGO  ST.  LOUIS  BUFFALO 
BIRMINGHAM  DENVER  INDIANAPOLIS  KANSAS  CITY  HOUSTON  LOS  ANGELES 
PHOENIX  SA.N  FRANCISCO  SEATTLE  TORONTO  SUMMERVILLE.  S.  C. 
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Year-End  Revenue  Up  4.9% 


INCREASED  activity  in  the  electric 
light  and  power  industry  carried 
December  revenue  4.9  per  cent 
above  the  preceding  year’s  figure  for 
the  month  to  a  total  of  $163,806,700, 
according  to  the  Edison  Electric  Insti¬ 
tute.  This  overshoots  both  of  the  past 
two  winter  peaks,  with  the  January 
returns — normally  about  $6,000,000 
above  December — still  to  come.  It 
closely  approached  the  revenue  of  the 
like  month  in  1928,  but  remained  less 
than  in  1929,  1930  and  1931. 

Energy  output  increased  8.5  per 
cent,  total  production  being  7,582,- 
000,000  kw'.-hr.  This  was  about  the 


With  December  revenue  anti 
energy  ^ell  above  1933  fig¬ 
ures,  all  major  consumer 
groups  show  sustained  im¬ 
provement. 


same  as  in  December,  1930,  and  w'as 
larger  than  in  any  other  month  during 
the  three  intervening  years.  The 
greater  part  of  the  increase  was  sup¬ 
plied  by  water  power.  This  rose  18.2 


per  cent  over  December,  1933,  and 
constituted  40  per  cent  of  the  total. 
Output  from  fuels  increased  2.8  per 
cent. 

Among  the  major  consumer  classes 
the  rise  of  11.6  per  cent  in  sales  for 
large  light  and  power  stands  out.  The 
negligibly  small  decrease  from  Novem¬ 
ber  is  exceptional  and  indicates  sus¬ 
tained  industrial  activity.  Domestic 
sales  rose  6.7  per  cent  over  the  like 
month  of  1933  and  were  the  largest 
for  any  December  in  the  history  of  the 
industry.  Total  sales  to  ultimate  con¬ 
sumers  were  7.7  per  cent  greater  than 
a  year  ago,  exceeded  those  for  the 
month  in  every  year  except  1929  and 
1930  and  missed  the  record  of  1929  by 
only  5.5  per  cent. 

Year  s  total  exceeds  estimates 

Inclusion  of  returns  for  the  final 
month  brings  the  year’s  totals  slightly 
above  the  estimates  previously  pub¬ 
lished. 

Revenue  totaled  $1,837,046,000,  or 
3.6  per  cent  over  1933.  Sales  to  ulti¬ 
mate  consumers  amounted  to  70,781,- 
780,000  kw.-hr.,  up  to  7.6  per  cent. 
Revenue  allocation  was  as  follows,  in 
thousands  of  dollars,  with  correspond¬ 
ing  percentage  gains  over  1933  in 
parentheses: 

a  Domestic  677,697  (-f-3.2),  b  small 
commercial  511,682  (-(-2.4),  c  large 
commercial  495,657  (-}-6.5),  d  munic¬ 
ipal  street  lighting  92,984  ( — 1.4), 
e  street  railways  37,838  ( -|-4.1 ) ,  /  elec¬ 
trified  steam  roads  6,726  (-|-2.7),  g 
municipal  and  miscellaneous,  14,461 
(-2.2). 

Corresponding  energy  sales,  in  mil¬ 
lions  of  kilowatt-hours,  were:  a  12,798. 
b  13,151,  c  .36,919,  d  2,203,  e  4,352. 
/  703,  g  657. 
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Table  1 — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 

Compared  with  Correeponding  Month  of  Previous  Year 


Month 

1934 

Revenue  from 
Ultimate  Consumers 

1  Energy  Generated.  Millions  of  Kw.-Hr.* 

Total 

1  Hydro 

1  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen 

Per  Cent 
Inc. 

Gen 

Per  Cent 
Inc 

Gen 

Per  Cent. 
Inc. 

December. . . , 

163.807 

+  4.9 

7.582 

+  8.5 

3.029 

+  18.2 

4,553 

+  2.8 

November. .  .  . 

160.451 

+  4.2 

7.203 

+  6.3 

2,801 

-f  20,4 

4.402 

—  1.0 

October.. 

155.811 

+  3.6 

7,424 

+  5.5 

2.542 

+  4.7 

4,876 

+  6.0 

September . 

150,196 

+  2.4 

6,845 

—  1.0 

2.272 

—  16.2 

4,573 

+  9.1 

Table  II — Regional  Revenue  and  Energy  Output  in  December,  1934 

Compared  with  Corresponding  Month  of  Previous  Year 


Table  III — Allocation  of  Energy 
December,  1934 


Ge.if^rapbical 

I  eg!  on 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr  • 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Uniii-d  States.  ,  . 

New  Ki.'dand . 

Middle  Atlantic . 

Emi  No.  Central. . . . 
West  No.  Central . .  . 
wutl.  \tlantic  \  .  . 
Ewt  Sr,.  Central  j  .  . 
West  '  .  Central.  .  . 

Mountain . 

Pacific 

163.807 

13,990 

49.611 

36  964 
14,273 

20,234 

8,512 

4.816 

15,407 

+  4.9 
+  0.7 
+  5.3 
+  5.5 
+  6.2 

+  3.5 

+  4.3 
+  8.4 
+  6.6 

7.582 
541 
1.969 
1,796 
541 
/  875 
\  328 
356 
251 
925 

+  8.5 
+  6.2 
+  5.0 
+  5.2 
+  22.8 
+  10.7 
+  37.0 
+  11.5 
+  11.3 
+  8.0 

3,029 

272 

613 

200 

166 

560 

274 

21 

171 

752 

+  18.2 
+  23.5 
+  3.2 
+  42.5 
+  98.5 
+  52.0 
+  50.5 
+  193.0 

—  3.3 

—  1.7 

4.553 

269 

1,356 

1,596 

375 

315 

54 

335 

80 

173 

+  2.8 
—  6.6 
+  5.8 
+  1.7 
+  5.0 
—25.7 
+  8.0 
+  7.5 
+  66.0 
+  90.0 

*By  .-ourlesy  of  II  S,  Geological  Survey,  with  deductions  for  operations  not  reyarded  a«  rentral  station. 


Compared  with  Corresponding  Month  of  Previous 
Year 


Class  of  Servies 

Millions 
of  Kw.-Hr. 

Per  Cent 
Inc 

Total  for  distribution* . 

7.538 

+  7.5 

Lost  in  transmission,  etc . 

1.412 

+  7  1 

Sold  to  ultimate  consumers . 

6.126 

+  7.7 

Domestic . 

1.224 

+  6  7 

Com’l,  sromll  light  and  power. 

1,192 

+  4,8 

Com’l,  large  light  and  power. 

2,969 

+  11.6 

Municipal  street  lighting - 

206 

—  3.0 

Railways — street,  interurban 

418 

+  7.9 

Railroads — electriSed  steam . 

64 

+  1.9 

Municipal  and  miscellaneous 

53 

—  35  3 

*Generated,  purchased  from  other  sources,  in  - 
ported,  less  energy  used  in  railway  and  other  de¬ 
partments. 
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Yellow  Gum 
from  *^Blue  Earth 

King  Tut's  sarcophagus  was  varnished 
with  melted  amber.  That  was  the 
hardest  resin  known  then,  and  it  still 
is.  The  ancient  Phoenicians  valued 
amber  highly  and  braved  the  storms 
of  the  Atlantic  in  their  triremes  to 
gather  it  from  the  shores  of  the  Baltic. 

The  Baltic  is  still  the  greatest  amber 
region  of  the  world.  On  the  shores 
of  East  Prussia  it  occurs  in  colored  sand 
called  "blue  earth."  Amber  was  one 
of  the  first  resins  used  for  insulating 
varnish,  but  because  of  its  high  cost 
it  has  been  replaced  by  other  materials. 

♦ 

Research  has  brought  to  light 
many  curious  as  well  as  valuable 
facts  about  materials  for  electrical 
insulation.  And,  for  50  years, 
Westinghouse  has  maintained 
constant  research  to  develop  the 
finest  possible  insulation.  West¬ 
inghouse  insulating  materials  are 
made  to  keep  your  equipment  on 
the  job.  Make  your  insulation 

I  dependable  .  .  .  specify  Westing- 
house.  Send  for  new  booklet 
C-2033,  “Making  Insulation  Fit 
the  Job.”  Address  Westinghouse 
Electric  &  Manufacturing  Co., 
Dept.  100,  East  Pittsburgh,  Penna. 

I  ♦ 

Varnishes  -  Cemenb  •  Compounds  - 
Treated  and  Untreated  Fabrics 
and  Papers  •  Micas 

♦ 

I  V^tinghouse 

I  INSULATING 

MATERIALS 


LETTERS 
TO  THE  EDITOR 


What  the  Public  Thinks 
of  Utilities 

Recently  I  took  part  in  an  engineering 
investigation  made  for  the  purpose  of 
aiding  and  promoting  the  wider  use  of 
electricity.  This  investigation  was  car¬ 
ried  out  in  the  territories  served  by  four¬ 
teen  separate  utility  companies  located  in 
twelve  different  states  east  of  the  Mis¬ 
sissippi.  It  required  a  visit  to  the  prem¬ 
ises  of  the  customers,  thorough  inspec¬ 
tion  on  each  of  the  properties  and  de¬ 
tailed  tests  in  a  number  of  cases.  About 
50  commercial  and  industrial  estab¬ 
lishments  of  varying  size  and  character 
were  visited  and  about  100  homes,  rang¬ 
ing  from  a  minimum  class  of  residence 
development  to  some  of  the  finest  urban 
and  suburban  homes.  These  locations 
yere  picked  so  as  to  obtain  representa¬ 
tive  technical  conditions  on  the  premises, 
with  little  thought  given  to  the  opinion 
held  by  the  customer  of  the  utility. 

The  procedure  followed  was,  first,  to 
explain  in  detail  the  methods  for  carry¬ 
ing  out  the  investigation  to  an  official 
of  the  utility  in  the  territory,  and  then 
proceed  to  the  individual  inspections 
with  a  junior  employee  of  the  utility 
company  to  make  the  initial  contact  and 
obtain  permission  from  the  customer.  In 
several  of  the  territories,  when  the  proce¬ 
dure  was  outlined  to  the  utility  official, 
although  he  approved  of  the  methods  he 
was  doubtful  of  the  reception  which 
would  be  received  at  the  hands  of  the 
customer.  The  investigation,  of  course, 
involved  some  inconvenience  and  annoy¬ 
ance  to  the  customer,  and  it  was  pointed 
out  that  the  customers  perhaps  were  not 
in  a  mood  to  be  even  slightly  incon¬ 
venienced  to  assist  the  activities  of  the 
utility.  The  investigators  were  cautioned 
that  they  should  not  be  surprised  to  have 
some  of  the  customers  refuse  permission 
to  enter  and  inspect  their  premises. 

The  customers,  on  the  other  hand, 
after  a  very  brief  introduction  as  to  who 
the  investigators  were,  and  the  purpose 
of  the  investigation,  gave  permission  in 
every  case  to  carry  through  the  desired 
inspection  and  tests.  In  a  few  cases  an 
inquiry  was  made  whether  our  investiga¬ 
tion  would  increase  the  monthly  bill. 
When  assured  that  the  investigation 
would  not  increase  the  bill,  and  was 
aimed  only  at  a  wider  and  greater 
use  of  electricity,  any  reluctance  on 
the  part  of  the  customer  was  removed. 
It  was  found  that  a  rainy  Monday  was  a 
bad  day  for  making  inspections  on  resi¬ 
dential  premises,  but  only  because  the 
housewife  was  very  apologetic  regarding 
clothes  hanging  in  the  basement.  On 


several  occasions  more  discussion  was 
required  to  prevent  the  housewife  from 
taking  down  the  clothes  in  the  basement, 
so  as  not  to  inconvenience  us,  than  was 
ever  required  to  obtain  permission  lor 
the  investigation.  In  a  number  of  cases 
the  reception  was  cordial  and  the  mem¬ 
bers  of  the  household,  or  the  head  of  the 
industry,  made  somewhat  of  a  social  oc¬ 
casion  of  our  visit  and  carried  on  a  gen¬ 
eral  conversation  during  the  whole  time 
of  the  inspection  and  test. 

Although  150  customers  is  a  small 
sample  of  the  several  million  in  the  ter¬ 
ritory  visited,  it  is  reasonable  to  believe 
that  the  uniformly  friendly  opinion  of 
these  people  toward  the  utility  is  a  better 
pointer  of  the  direction  of  public  opinion 
than  the  politician  or  the  soapbox  orator 
from  whom  so  much  has  been  heard  in 

recent  months.  ,  ^ 

J.  O  R.  Coleman, 

Engineer, 

F3dison  Electric  Institute 


^^Purchased  Power 
in  Breweries* 

To  the  Editor  of  Electrical  World: 

Your  introductory  note  to  my  article 
on  “Purchased  Power  in  Breweries”  in 
your  February  2  issue  is  very  flattering, 
but  unfortunately  conveys  the  wrong  im¬ 
pression  of  the  experience  I  have  had  in 
this  work.  All  of  my  experience  in  this 
country  was  gained  before  and  after  re¬ 
peal,  and  not  before  and  during  prohibi¬ 
tion.  This  is  particularly  embarrassing 
because  my  friends  know  that  I  was  in 
Europe  before  and  during  a  large  part 
of  the  prohibition  era,  and  therefore 
could  not  have  gained  any  experience 
in  this  country  during  that  time. 

Would  you  please  be  kind  enough  to 
have  some  sort  of  correction  inserted,  as 
this  error  may  prove  to  be  detrimental 
to  me. 

There  is  also  an  error  in  the  article, 
under  the  side-heading  “Sources  of 
Waste,”  in  the  first  line.  The  word 
“poor”  in  “equipment  of  poor  efficiency” 
has  been  omitted,  making  the  sentence 
practically  meaningless. 

Gilbert  Wilkes, 

Consulting  Engineer, 

Jaoksonwald,  Reading,  Pa. 

Holding  Down 
Fixed-Charge  Burden 

To  the  Editor  of  Electrical  World: 

I  quite  thoroughly  agree  with  Mr. 
Clark’s  comments  on  reducing  the  cost  of 
power  stations,  presented  in  the  January 
19  issue  of  Electrical  World.  Keeping 
the  fixed  charges  on  capital  investment 
down  to  the  irreducible  minimum  is 
something  that  I  have  been  preaching 
now  for  some  time.  I  have  been  stressing 
this  more  than  the  matter  of  improving 
operating  efficiency,  and  our  engineers 
talk  about  “dollar  efficiency”  fully  as 
much  as  they  talk  about  thermal  efficiency. 

Many  times  I  have  declined  to  approve 
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HY  HIGH-SPEED 
RELAYS 


'^For  the  rapid  clearing  of  faults 
on  the  shorter  line  sections 
\»here  the  arc  resistance  of  short 
eireuits  may  reaeh  a  value  com¬ 
parable  to  the  line  impedance. 

The  IIY  relay  possesses  all  of 
the  many  um^qualled  advan¬ 
tages  of  the  HZ.  The  essential 
features  of  this  relay  are: 

1  A  pure  impedance  element 
whieh  protects  80%  of  the 
line  and  which  will  operate 
within  a  minimum  time  of 
less  than  one  cycle. 

2  A  timed  ilistance  element 
with  modified  impedance 
characteristics  to  protect  the 
remaining  portion  of  the  line. 


•t  A  timed  hack-up  impedance 
element. 

I'oniplete  information  about 
the  IIY  will  he  sent  promptly 
upon  request. 

Westinghouse 

2-N  East  Pitubiirgh,  Pa. 

111(1/  ///,,  R57005 


I  or  recommend  projects  which  promised 
,  to  improve  our  operating  efficiency,  which 

is  now  very  good,  purely  because  the 
carrying  charges  on  the  capital  required 
plus  maintenance  were  not  sufficiently 
less  than  the  expected  operating  savings 
to  make  the  project  worth  while. 

So  far  as  our  Edgar  station  is  concerned, 
!  I  have  repeatedly  taken  the  position  that 

I I  am  not  interested  in  any  project  which 
]  would  improve  the  operating  efficiency  if 
I  it  requires  any  capital  expenditure.  On 

the  other  hand,  if  some  scheme  of  operat¬ 
ing  was  advanced  that  would  require  no 
expenditure  of  capital,  but  would  improve 
operating  efficiency,  it  was  worth  con¬ 
sidering. 

1.  E.  Moultrop, 

Chief  Engineer  of 

Edison  Elec.  Illuminating  Co., 

Eoston,  Mass. 

BOOK  REVIEWS 


Electrical  Engineering  (Vol.  II) 
Alternating  Current 

By  C.  L.  Dawes.  Published  by  the 
McGraw-Hill  Book  Company,  330  West  4 2d 
Street,  New  York,  N.  Y.  693  pages,  illus¬ 
trated.  Price,  $4. 

In  revising  anew  the  1928  revision 
Professor  Dawes  has  eliminated  some 
practices  and  devices  that  have  passed 
out  and  introduced  the  newer  ones. 
Pentodes,  thyratron  inverters,  double-cage 
and  capacitor  motors  and  the  newer  types 
of  lightning  arresters  are  evidence  of  this. 
The  book  is  not  advanced.  It  has  no 
superfluous  words  and  consequently  em¬ 
braces  more  of  the  practices  in  the  field 
than  would  be  expected  in  a  text  of  prin¬ 
ciples,  even  of  this  length.  The  scope  is 
the  conventional  one  of  a.c.  circuits  and 
apparatus. 

• 

Modern  Polyphase 
Induction  Motors 

By  Franklin  Punga  and  Otto  Daydt.  Pub¬ 
lished  by  Pitman  Publishing  Corporation,  2 
West  45th  Street,  New  York,  N.  Y.  289 
cages,  illustrated.  Price,  $5. 

This  is  a  German  treatment  of  Central 
European  practice  in  induction  motor 
design.  The  American  translator,  H.  M. 
Hobart,  had  one  of  the  authors  as  an 
assitant  during  his  early  design  activities 
on  induction  motors.  Few  British  or 
American  design  practices  are  cited,  but 
for  the  maker  and  user  here  this  work 
serves  as  an  admirable  picture  of  the 
versatility  of  the  Continental  engineer  in 
making  springs,  centrifugal  force,  cou¬ 
plings,  slots,  reactors  and  other  elements 
control  starting  and  operating  character¬ 
istics  of  squirrel-cage,  especially  double¬ 
cage,  motors.  The  mathematical  analysis 
and  reasoning  are  unusually  lucid.  An 
appendix  goes  into  the  question  of  har¬ 
monics,  torque-“saddles”  and  slot  noise. 
There  is  no  index. 


HZ  HIGH-SPEED 
RELAYS 


if  For  rapid  clearing  of  phase- 
to-phase,  .^-phase  or  2-phase 
to  ground  faults. 

.Among  the  many  advantages 
of  this  ail  impedance,  3-step 
relay  are: 

1  High-speed  operation.  Relay 
operates  in  «*ne  cycle  or  less. 

2  Extremely  accurate  opera¬ 
tion. 

3  Synchronous  timing  device 
for  2nd  and  3rd  elements. 
Distance  element  on  the  syn¬ 
chronous  timer  gives  approx¬ 
imate  location  of  fault. 

4  Back-up  protection  assured 
hy  the  3rd  element. 

3  High-speed  induction  dyna¬ 
mometer  directional  element 
which  operates  over  a  wide 
range  in  voltage  and  current. 
F^or  complete  information  ask 
for  C.S.  41-41.3,  Type  HZ  High- 
Speed  Relays. 
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Recent  Rate  Changes 

San  Diego  Consolidated  Gas  &  Elec¬ 
tric  Company  has  been  ordered  by  the 
California  Railroad  Commission  to  re 
duce  its  rates  $285,000  annually.  The 
commission  fixed  a  return  of  6  2  3  per 
cent  “as  reasonable  on  an  undepreciated 
rate  base.”  The  reduction  in  electric 
rates  amounts  to  $136,000  for  domestic 
service,  $132,000  for  commercial  and 
$10,000  for  street  lighting.  Manufac¬ 
tured  gas  rates  are  reduced  $5,000. 


Virginia  Electric  &  Power  C<  mpaiiy 
has  cut  its  electric  rates  $402,000,  a  re¬ 
duction  that  will  save  the  average  Rich¬ 
mond  consumer  approximately  17  per 
cent.  The  revised  rate  is  effective  with 
meter  readings  after  March  1.  The  rate 
cut,  added  to  the  $41,000  slash  of  Jan¬ 
uary  1,  when  the  home  service  rate  was 
altered  downward  (Electrical  World, 
January  19,  page  70),  makes  a  total  cut 
of  $443,000  since  the  first  of  the  year. 
The  commission  said  that  it  was  “high¬ 
ly  appreciative  of  the  spirit  of  co-oper¬ 
ation  shown  by  the  management  of  the 
company  in  granting  these  reductions 
without  the  necessity  of  a  formal,  expen¬ 
sive  and  long-drawn-out  rate  hearing.” 


Attaching  bail  to  fixture. 


West  Virginia  has  ordered  a  reduction 
of  more  than  $550,000  in  rates  charged 
electric  consumers  in  all  parts  of  the 
state.  The  commission  orders  apply  to 
all  consumers  of  electricity  furnished  by 
the  Monongahela  West  Penn  Public 
Service  Company,  the  Appalachian  Ellec- 
tric  Power  Company,  the  Wheeling  Elec¬ 
tric  Company  and  the  Spencer  Water  & 
Ice  Company.  The  total  reduction  to 
the  users  of  electric  service  for  residen¬ 
tial  and  commercial  services  are  estimat¬ 
ed  at  $487,500  annually  and  provisions 
are  made  whereby  municipalities  may 
effect  a  total  saving  of  approximately 
$50,000  in  street  lighting  bills.  “The 
rates  are  designed,”  the  commission 
pointed  out,  “to  benefit  principally  resi¬ 
dential  customers  using  small  quantities 
of  energy.  For  example,  the  rate  of  the 
Monongahela  West  Penn  for  residential 
service  for  the  first  25  kw.-hr.  is  reduced 
from  8  cents  to  cents  net  throughout 
its  northern  and  to  7  cents  net  in  its 
southern  territory  and  the  service  charge 
of  Appalachian  and  Wheeling  Electric 
have  been  reduced  from  50  cents  tu  36 
cents,  with  further  monthly  reduction 
until  by  February,  1936,  this  charge  will 
be  reduced  to  15  cents  a  month.” 


Qamping  shell  to  concentric  cable. 


Neat  . .  .  Noiseless  . .  .  Non- 
Corrosive  .  . .  High  Strength 
.  . .  Easily  Installed  .  .  .  Will 
not  injure  wire  or  insulation 
. .  .  Low  in  first  cost  .  .  .  Eco¬ 
nomical  over  long  service 
periods. 

Fits  any  two  Conductor  No.  8  Concentric  Service 
Cable.  Flexible  bail  permits  easy  installation  on 
any  existing  fixture.  This  clamp  is  the  result  of 
long  experience  and  is  practical  and  dependable. 
Inspect  one  now  and  see  its  value  to  you. 


The  finished  installation- 
to  last. 


SEND  FOR  A  SAMPLE 


Detroit  Edison  Company  is  willing  to 
discuss  establishment  of  a  system  wliere- 
by  light  and  power  rates  wouhi  be 
adjusted  downward  automatical!)  ac¬ 
cording  to  company  earnings,  as  is  done 
in  Washington,  D.  C.,  Alex  Dow,  presi¬ 
dent  of  the  company,  stated.  “But  1 
won’t  discuss  establishment  of  any  •^uch 


Electric  Companif 

3145  Carroll  Ave.,  Chicage 
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system  until  the  rate  litigation  now  be¬ 
fore  the  Ingham  Circuit  Court  is  cleared 
away,”  Mr.  Dow  continued. 

• 

Niagara,  Lockport  &  Ontario  Power 
Company  has  filed  with  the  New  York 
Public  Service  Commission  a  schedule  of 
reduced  electric  rates  that  will  save  con¬ 
sumers  approximately  $120,000  a  year. 

The  main  feature  in  this  first  step  of  a 
simplified  rate  program,  as  it  affects 
residential  customers,  is  the  complete 
elimination  of  the  so-called  “room 
count”  electric  rate  base  and  the  substi¬ 
tution  of  a  simple  block  rate. 

• 

Blackstone  Valley  Gas  &  Electric  Com¬ 
pany  has  announced  a  reduction  in  rates 
for  electric  service  in  the  Blackstone 
Valley  to  an  amount  representing  a  sav¬ 
ing  to  users  of  $192,000  a  year.  The  bulk 
of  the  saving  will  go  to  residential  con¬ 
sumers — approximately  $150,000. 

• 

Nebraska  Railway  Commission  has 
ordered  twelve  leading  power  companies 
either  to  file  data  with  respect  to  con¬ 
tracts  they  hold  with  municipalities  for 
supplying  electric  energy  at  wholesale 
or  show  cause  why  they  do  not  do  so. 

The  commission  holds  that  this  informa¬ 
tion  is  essential  to  the  exercise  of  its 
regulatory  functions.  The  companies 
deny  any  authority,  in  the  absence  of 
legislative  action,  over  rates  or  services 
save  in  matters  of  physical  connections. 

• 

San  Antonio  Central  Power  Company 
has  filed  an  application  for  a  26-year 
franchise  for  the  construction  and  oper¬ 
ation  of  an  electric  light  and  power 
plant  and  distributing  system.  R.  H. 

Morris  of  San  Antonio,  president  of  the 
company,  is  owner  of  the  $10,000,000 
electric  power  plant  and  transmission 
system  near  Guadalajara,  Mexico.  The 
company  proposes  to  provide  energy  for 
domestic  and  commercial  purposes  at 
rates  25  per  cent  less  than  present  rates 
of  the  San  Antonio  Public  Service  Com¬ 
pany.  The  city  also  has  under  consid¬ 
eration  the  obtaining  of  a  loan  from  the 
PWA  for  the  construction  of  a  municipal 
electric  plant  and  natural  gas  distribu¬ 
ting  systems. 

• 

Northern  Indiana  Public  Service  Com¬ 
pany’s  voluntary  rate  reduction,  affect¬ 
ing  193  cities  and  towns  (Electrical 
World,  January  19,  page  70),  has  been 
approved  by  the  state  Public  Service 
Commission.  Reductions  will  be  effec¬ 
tive  as  of  March  1. 

• 

Patchogue  Electric  Light  Company 
will  oon  reduce  its  electric  rates  $47,000 
annually  or  approximately  10  per  cent, 
accoi  ling  to  an  announcement  made  by 
the  \f«w  York  Public  Service  Commis¬ 
sion. 


Hygrad 

LamDS 


THE  MARK  OF  A 
FULL  PACKAGE  OF  LIGHT 


You  cannot  buy 
a  better  lamp 

/ 

Hysfrade  Sylvania 

/OcoRPO  r/ation 
SALEM  MASS 

FOR  OVER  30  YEARS  MANUFACTURERS  OF  QUALITY  LAMP  BULBS 
MAKERS  ALSO  OF  SYLVANIA  RADIO  TUBES 

BETTER  LIGHT -BETTER  SIGHT 
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SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


SAN  FRANCISCO,  CALIF.— Great  West¬ 
ern  Power  Company  plans  hydroelectric 
power  project  on  North  Fork  of  Feather 
River  in  butte  and  Plumas  Counties,  com¬ 
prising  series  of  six  generating  stations  de- 
signeu  to  utilize  available  water  head  between 
present  Caribou  and  Big  Bend  developments. 
Plants  will  be  equipped  for  combined  ca¬ 
pacity  of  400,000  horsepower.  Project  will 
include  new  transmission  lines  connecting 
with  present  system,  power  substations, 
switching  stations  and  other  field  structures. 
Cost  reported  over  $10,000,000.  Application 
has  been  made  for  permission. 

KNOXVILLE,  TENN.— Director  of  Pur¬ 
chases,  Tennessee  Valley  Authority,  asks 
bids  until  March  7  for  designing,  fabricat¬ 
ing,  galvanizing  and  delivering  664  steel 
transmission  towers  for  new  Wilson  Dam- 
Norris  Dam  transmission  line. 

JACKSONVILLE,  FLA.— Union  Bag  & 
Paper  Corporation,  New  York,  N.  Y.,  plans 
installation  of  power  substation  equipment, 
motors  and  controls,  regulators,  conveyors 
and  other  equipment  in  proposed  pulp  and 
paper  mill,  and  paper  converting  plant  at 
Eastport,  Jacksonville.  Project  will  consist 
of  several  multi-story  and  one  story  units. 
Negotiations  under  way  with  City  Commis¬ 
sion  and  County  Commissioners  for  tract  of 
about  1,200  acres  of  land.  Cost  over 
$3,000,000. 

CHICAGO,  ILL. 


■Armour  &  Company, 
meat  packers,  plan  installation  of  motors 
and  controls,  conveyors,  electric  hoists,  etc., 
in  new  abattoir  and  packing  plant  on  Forty- 
third  Street.  Cost  about  $500,000. 

CHATTANOOGA,  TENN.  —  Tennessee 
Electric  Power  Company  is  arranging  fund 
of  $350,000  for  extensions  and  improve¬ 
ments  in  electrical  facilities  in  Chattanooga 
district  during  1935,  including  new  transmis¬ 
sion  and  distribution  lines  in  rural  districts, 
improvements  in  city  line  facilities,  addi¬ 
tions  and  improvements  in  power  substations 
and  miscellaneous  work. 

PORTLAND,  ORE. — United  States  Engi¬ 
neer  Office,  Customhouse,  receives  bids  until 
March  8  for  two  Diesel  engine-generator  sets 
for  117-foot  Diesel  electric  survey  boat  (Cir¬ 
cular  432). 

PITTSBURGH,  PA.— Jones  &  Lauglilin 
Steel  Corporation  plans  installation  of 
motor-generator  set,  heavy-duty  motors  and 
controls,  regulators,  conveyors,  electric 
cranes  and  hoists  and  other  equipment  in 
new  steel  blooming  mill  on  South  Side. 
Cost  over  $3,000,000. 

FARIBAULT,  MINN. — State  Department 
of  Administration  and  Finance,  St.  Paul, 
plans  installation  of  underground  power 
transmission  line  between  School  for  Blind 
and  School  for  Feeble-Minded,  Faribault,  in¬ 
cluding  transformers,  panelboards,  etc.  Soon 
takes  bids.  Pillsbury  Engineering  Company. 
Minneapolis,  Minn.,  is  consulting  engineer. 

ELIZABETH,  N.  J.— Wilson-Jones  Com¬ 
pany  plans  installation  of  motors,  controls 
and  other  equipment  in  new  addition  to 
local  paper  converting  plant.  Cost  close  to 
$150,000. 

BOONE,  IOWA — Has  engaged  Bums  & 
McDonnell  Engineering  Company,  107  West 
Linwood  Boulevard,  Kansas  City,  Mo.,  con¬ 
sulting  engineer,  to  prepare  plans  for  pro¬ 
posed  city-owned  electric  light  and  power 
plant,  and  electrical  distribution  system. 
Cost  over  $800,000. 

SAN  FRANCISCO,  CALIF.— Associated 
Oil  Company  plans  installation  of  motors 
and  controls,  compressors,  regulators  and 


Real  oldtime  darkies  thrive  on  heat  that  prostrates  ordinary 
mortals.  They  must  have  something  in  common  with  Rock- 
bestos!  For  Rockbestos  insulated  wires  can  withstand  indefi¬ 
nitely  heat  that  dries  up  and  ruins  ordinary  insulated  wires. 


.Several  types  of  wire  insulation  are  flame-resistant — a  compara¬ 
tively  easy  thing  to  get  in  a  wire — but  Rockbestos  wires  are 
more  than  just  flame-resistant — they  are  heatproof,  too,  which  is 
much  more  important  where  a  wire  must  withstand  high  tem¬ 
peratures  for  years!  Recognition  of  this  characteristic  of  as¬ 
bestos  insulated  wire  is  seen  in  the  fact  that  when  tempera¬ 
tures  of  194°  F.  and  over  will  be  encountered  only  asbestos 
insulated  wire  is  approved. 


When  you  cut  down  into  the  insulation  of  a  Rockbestos  A.V'.C 
cable  you  can  see  why  it  is  able  to  stand  up  under  heat,  fumes, 
oil,  grease  and  vapors  without  failure.  The  dense,  thoroughly 
impregnated  belt  of  felted  asbestos  supplemented  by  a  high  di' 
electric  insert  of  varnished  cambric  doesn’t  grow  hard  or  brittle 
with  heat  or  age,  can’t  bloom  or  swell  from  oil  or  grease, 
can’t  flow  in  a  hot,  moist  duct  and,  of  course,  can’t  burn. 


The  Rockbestos  line  includes  more  than  50  varieties  of  wire, 
cable  and  flexible  cords.  Voltages  up  to  7500.  Sizes  up  to 
2,000,000  C.M.  All  shown  in  our  catalog-handbook  of  asbestos 
insulated  wires.  Would  you  like  a  copy?  Rockbestos  Products 
Corporation,  New  Haven,  Conn. 


tfiewire  witfi  permanent  insulation 
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other  equipment  in  connection  with  expan¬ 
sion  and  improvements  in  oil  retining  plants 
at  Avon  ana  Watson,  Calif.,  during  1955,  for 
whicli  a  lUiid  of  about  |575,U0U  is  being 
appropriated. 

Washington,  D.  C.— chief  of  Ord¬ 
nance,  United  States  Army,  asks  bids  until 
March  14  for  three  gas-electric  generator 
sets  t Circular  29)  ;  until  March  13  for  one 
air  compressor  (Circular  26). 

CHICAGO,  ILL. — Kraft-Phenix  Cheese 
Corporation,  Chicago,  plans  installation  of 
motors  and  controls,  conveyors,  loaders  and 
other  equipment  for  expansion  and  improve¬ 
ments  in  plants  at  Freeport,  ill.;  Atlanta, 
Ga.;  Plymouth,  Wis.,  and  Montreal,  Que., 
including  new  additions.  Fund  of  about 
$1,0()0,0U0  authorized  for  entire  project. 

REDWOOD  CITY,  CALIF.— Plans  early 
purchase  ot  local  properties  of  Pacific  Gas  & 
Electric  Company,  and  will  operate  in  future 
as  city-owned  electric  utility.  Power  will  be 
purchased  from  Pacific  company  at  wholesale 
tor  redistribution,  and  extensions  will  be 
made  in  power  substation  and  distribution 
line  faciliiies  for  such  service.  Application 
has  been  made  for  permission. 

ST.  LOUIS,  MO. — United  States  Engineer 
Office,  Customhouse,  asks  bids  until  April  1 
for  construction  of  new  Dam  No.  26,  Missis¬ 
sippi  River,  opposite  Alton,  111.,  including 
central  electrical  control  station  and  equip¬ 
ment,  electric-operated  roller  gates  and  ac¬ 
cessories,  with  gate-operating  house. 

COOPER,  TEX. — Has  authorized  a  bond 
issue  of  |104,()()0  for  proposed  city-owned 
electric  light  and  power  plant,  and  electrical 
distribution  lines. 

GROVE  CITY,  PA.— Sharon  Coal  &  Lime¬ 
stone  Company  has  authorized  electrification 
of  coal  mine  No.  2  near  city,  with  installa¬ 
tion  of  new  equipment,  including  motors, 
controls,  electric  hoists,  etc. 

NEWARK,  N.  J. — Clark  Thread  Company 
has  contracted  with  Public  Service  Electric 
&  Gas  Company  for  electric  power  service 
for  local  mill,  with  connected  load  of  about 
7,500  horsepower,  and  will  discontinue  opera¬ 
tion  of  its  electric  generating  plant  hereto¬ 
fore  used  for  such  purpose.  Power  substa¬ 
tion  will  be  installed  at  mill  site  for  new 
central  station  service. 

CHICAGO,  ILL. — Electro-Motive  Corpora¬ 
tion,  affiliated  with  Winton  Engine  Company, 
Cleveland,  Ohio,  both  subsidiaries  of  General 
Motors  Corporation,  New  York,  N.  Y.,  plans 
installation  of  power  substation  equipment, 
motors  and  controls,  regulators,  electric 
hoists  and  cranes,  conveyors  and  other 
equipment  In  new  multi-unit  Diesel  locomo¬ 
tive  manufacturing  plant  on  site ‘acquired 
near  Chicago.  Cost  over  $600,000. 

HIGH  POINT,  N.  C.— Plans  new  city- 
owned  electrical  distribution  system.  Cost 
about  $300,000  with  transmission  lines  and 
power  substation  facilities.  Proposed  to  ar¬ 
range  financing  at  early  date. 

WASHINGTON,  D.  C.— Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  asks 
bids  until  March  8  for  quantity  of  electric 
cable,  cord  and  wire  (Schedule  4348)  ;  until 
March  12  for  16,000  electric  batteries  and 
110,000  electric  flashlight  batteries  (Sched¬ 
ule  4354),  both  for  Eastern  and  Western 
Navy  Yards. 

GRAND  HAVEN,  MICH.— Michigan  By- 
Products  Coke  Company,  care  of  Leo  C. 
Lillie,  Grand  Haven,  president,  recently  or- 
gani/red,  plans  installation  of  motors  and 
controls,  electric  hoists,  conveyors,  loaders, 
transformers  and  accessories,  and  other 
equipment  in  new  metallurgical  coke  and 
hypr^ducts  plant,  with  initial  capacity  of 
about  300  tons  per  day.  Cost  about  $1,500,- 
Company  will  be  affiliated  with  Grand 
Haven  Terminals  Company.  Grand  Haven. 

SANTA  MONICA,  CALIF.- Plans  orna- 
fflentul  street-lighting  system  on  Ocean  Ave¬ 
nue  and  has  authorized  immediate  estimates 
of  Co  t. 
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how  to  repair  and 

rewind  all  types  of  motors 

covered  in  these  practical  books 

ELECTRIC  MOTOR 
REPAIR  LIRRARY 

4  volumes,  ^10.00,  payable  in  easy  monthly  installments 

Here  is  «  set  of  books  that  should  be  on  the  shelf  of  every  man  who  ever  has  to 
touch  a  motor  for  purposes  of  repairing  it  or  changing  it  to  meet  different  operat¬ 
ing  conditions.  In  shop  language  and  with  practical  shop  methods  it  covers  every 


Here  is  a  set  of  books  that  should  be  on  the  shelf  of  every  man  who  ever  has  to 
touch  a  motor  for  purposes  of  repairing  it  or  changing  it  to  meet  different  operat¬ 
ing  conditions.  In  shop  language  and  with  practical  shop  methods  it  covers  every 
step  in  stripping,  rewinding  and  connecting  a.c.  and  d.c.  motors  of  all  kinds. 

Covers  all  types  of  motors,  from  those  used  in  small  household  and  commercial  appli¬ 
ances  of  all  kinds  to  mining  and  railway  motors.  Explains  the  principles  underlying  the 
different  types  of  windings  and  gives  definite  instructions  for  doing  the  various  rewind¬ 
ing  jobs;  also  gives  many  data,  tables  and  diagrams  constantly  needed  by  the  repair 
man,  including  data  difficult  to  get  from  any  other  sources. 


How  to  change  motors  for  different  operating  conditions 


Here  is  all  the  information  you  need  in  order  to  determine  what  changes  various  types 
of  motors  permit;  to  lay  out  new  windings  for  specified  service  conditions;  and  to 
handle  every  step  in  the  work  with  satisfactory  results. 


Do  you  ever  need  information  on: 


-how  to  clean  slots,  true  up  laminations, 
insulate  ends  and  build  up  new  cores 
—what  to  know  about  loop  windinsrs  and 
bow  to  handle  them 

-testinx  and  locatinx  faults  in  small  alter- 
natinr-current  motors  before  strippinx  them 
-rewindinx  small  universal  motors 
-chanxlnx  sinxle  phase  windinxs  for  two 
and  three  phase  operatinx 
-bow  to  lay  out  and  use  two  phase  lap 
windinxs 

-layinx  out  and  connectinx  a  pyramidal 
windinx 

-bow  to  make  voltaxe  cbanxes  in  induction 
motors 


Low  prices — easy  terms — 10  days'  examination  on  approval 


Bouxht  separately  the  books  in  this  Library  would  cost  you  $11.  By  usinx  this  coupon  you  need 
pay  only  $2.00  in  10  days  and  $2.00  monthly  until  the  special  price  of  $10.00  U  paid.  In  addition, 
we  will  xive  you  10  days  in  which  to  examine  the  books  before  you  decide.  Send  no  money; 
simply  fill  and  mail  the  coupon  now;  let  us  know  your  answer  after  you  have  seen  the  books. 


Bon -APPROVAL  coupon 


McGraw-Hill  Book  Company,  Inc. 

SSO  West  42d  Street,  New  York,  N.  Y. 

Send  Electric  Motor  Repair  Library  for  10  days’  examination  on  approval.  In  10  days  I  will 
send  $2.00,  plus  few  cents  postaxe,  and  $2.00  monthly  for  four  months,  or  return  books 
postpaid.  (We  pay  postaxe  on  orders  accompanied  by  remittance  of  first  installment.) 


Address  . Position . 


City  and  State . (Company . 

(Books  sent  on  approval  to  retail  purchasers  in  the  U.  S.  and  Canada  only.) 


Orders  Rise  35  per  Cent 

New  orders  booked  for  electrical  good;- 
during  1934  were  35  per  cent  greater,  ir 
dollars,  than  during  1933  and  surpassec 
the  value  of  those  booked  in  1932  by  5(i 
per  cent.  The  comparisons  are  based  on 
reports  made  to  the  Bureau  of  the  Census 
by  78  representative  companies,  the  fig¬ 
ures  being  announced  by  the  bureau  not 
as  a  complete  census  but  as  indicative  of 
the  trend. 

As  reported  in  the  Electrical  World 
of  January  5,  the  value  of  electrical 
goods  manufactured  during  1933  was 
close  to  $550,000,000.  Assuming  produc¬ 
tion  to  have  risen  proportionately  to  or¬ 
ders,  the  indicated  value  of  products  in 
1934  was  about  $740,000,000. 

While  the  electrical  industry  has  been 
obliged  to  adapt  itself  to  a  particularly 
severe  decline  from  peak  conditions,  it 
has  also  benefited  notably  by  the  more 
recent  improvement.  Orders  in  1932 
dropped  to  26.5  per  cent  of  those  in  1929, 
but  rose  to  30.5  per  cent  in  1933  and  41 
per  cent  in  1934.  The  upward  trend  in 
the  past  two  years  brought  orders  in  the 
last  quarter  of  1934  to  more  than  double 
the  value  of  the  first  quarter  of  1933  and 
35  per  cent  above  the  fourth  quarter  of 
that  year. 

Figures  for  earlier  years  as  now  an¬ 
nounced  differ  from  those  formerly  given 
to  take  account  of  a  change  in  the  num¬ 
ber  of  companies  reporting. 


— how  to  make  alternatinx-current  windinxs 
for  different  frequencies 
— layinx  out  wave  windinxs  for  alternatinx- 
current  rotors. 

— complete  rules  for  frox-Iex  windinxs 
— how  to  lay  out  and  check  up  three  phase 
diagrams 

There  are  1,070  paxes  of  practical  shop 
methods  and  data  like  these  in  this  Library. 
It  is  a  complete,  up-to-date  key  to  the  repair 
of  all  motors.  Nothinx  else  in  it;  every 
paxe  filled  with  definite,  practical  facts  for 
the  industrial  maintenance  man  and  the  elec¬ 
tric  shop  worker. 


1928  1929  1930  1931  1932  1933  1934 


Quarterly  orders  for  electrical  goods 


Reported  by  78  manufacturers 
(In  millions  of  dollars) 


Year 

Total 

First 

Quar. 

Second 

Quar. 

Third 

Quar. 

Fourth 

Qu.ir. 

1934 . 

439 

92 

128 

100 

119 

1933 . 

325 

58 

80 

99 

88 

1932 . 

282 

77 

79 

63 

63 

1931 . 

579 

147 

I8t 

132 

119 

1930 . 

814 

236 

229 

181 

168 

1929 . 

1,065 

270 

285 

280 

230 

1928 . 

826 

195 

200 

213 

218 

1927 . 

762 

197 

188 

193 

184 

1926 . 

818 

215 

201 

197 

205 

Furnaces  to  Be  Made  Abroad 

Arrangements  have  been  completed 
with  the  Birmingham  Electric  Company 
of  Birmingham,  England,  for  the  manu¬ 
facture  and  sale  in  Great  Britain,  the 
British  Empire  and  certain  other 
European  countries  of  the  Detroit  Rock¬ 
ing  electric  furnaces.  This  furnace  will 
be  manufactured  and  sold  abroad  under 
the  name  of  “Birlec  Detroit  Rocking 
Furnaces.” 
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